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ADVERTISEMENTS-—Nothing will be inserted in this journal for pay, except 
in the advertising pages. e reading pages will contain only such matter 
as we consider of interest to our readers. 


CONTRIBUTIONS — Articles relating to Motive Power Department problems, 
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BOILER INSPECTION LAW 





In view of the provisions in the previous bills proposed, there 
are many features in connection with the new Federal locomo- 
tive boiler inspection law that will be viewed with satisfaction 
by the motive power departments. For one thing it permits 
any road to have uniform boiler inspection throughout its lines 
instead of being subjected to as many different rules and re- 
quirements as there are States traversed. Again, it permits a 
flexibility of required inspections so that they can be suited to 
the conditions in various parts of the country, and in the third 
place it places the responsibility of inspection upon the rail- 
road itself and not upon-a government inspector. The govern- 
ment inspectors are, however, given ample authority to protect 
every decision and will be by no means mere figureheads, but on 
the other hand the railroads are well protected from unjust 
action. 

It is required that each railroad shall file its boiler inspection 
rules for approval with the Commission and that upon such ap- 
proval these rules shall become obigatory on each carrier. It 
is, of course, understood that the rules as approved are in the 
form of minimum requirements and that each company can 
make them more stringent if it desires. It would, therefore, 
seem advisable to have a united action of all companies for the 
purpose of adopting certain rules for boiler inspection, which 
would act as minimum requirements for all and could be easily 
adapted to the special conditions in each case. A movement 
with this in view has already been taken by the Master Me- 
chanics’ Association. The committee on boilers has already 
prepared a proposed set of rules for boiler inspection, that 
are universally applicable as minimum ‘requirements. It is 
strongly urged that the different roads adopt these rules on 
that basis and submit them for approval to the Interstate 
Commerce Commission, as required by this ‘aw. These rules 
are in such form as to be suited, without alteration, to a great 
majority of the railroads and to those few which require greater 
care and more frequent inspection they can be easily altered to 
suit. If uniformity in this matter can be brought about by these 
means it will not only be of great assistance to the Interstate 
Commerce Commission in reftdering decisions and orders after 
the law has been in operation, and appeals are presented to it, 
but in many cases it will mean that injustice and hardship to 
the railroads will be avoided. 








GROUPING OF SHOPS IN ONE BUILDING 





The placing of all the shops of a locomotive repair plant in 
one large building, as has been done at the Brewster shops of 
the Wheeling & Lake Erie, has advantages, particularly in a 
small shop where the erecting and machine shop cranes are not 
used to their full capacity and can satisfactorily serve the black- 
smith and boiler shops as well, but from an operating stand- 
point it is probable that few shop superintendents will advocate 
this arrangement. It is the blacksmith shop that is the source of 
greatest annoyance, and even though down-draft furnaces and 
the greatest refinements in blowers, exhausters, etc., are em- 
ployed, it is impossible to prevent the obnoxious gases and smoke 
from escaping and diffusing throughout the whole building. An 
atmosphere thus polluted is not only disagreeable and unhealthy, 
but also tends to corrode the bright work on machines and tools 
and to reduce the value of the excellent natural lighting now 
generally provided in machine shops. The boiler shop is not 
as bad an offender and very often the convenience of commor 
crane service with the erecting shop more often offsets the ob- 
jectionable smoke and noise, especially at points where heavy 
boiler work is comparatively infrequent. While there is 10 
particular objection to doing the tender work in the same build- 
ing with the erecting and machine shop it would seem better to 
have it performed in a separate structure located near the et 
trance track to the shop. 

Of course, on this subject it is foolish to attempt to lay down 
any set rules to govern all cases and these features can be de- 
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In view of the provisions in the previous bills proposed, there 
are many features in connection with the new Federal locomo- 
tive boiler inspection law that will be viewed with satisfaction 
by the motive power departments. For one thing it permits 
any road to have uniform boiler inspection throughout its lines 
instead of being subjected to as many different rules and re- 
quirements as there are States traversed. Again, it permits a 
flexibility of required inspections so that they can be suited to 
the conditions in various parts of the country, and in the third 
place it places the responsibility of inspection upon the rail- 
road itself and not upon-a government inspector. The govern- 
ment inspectors are, however, given ample authority to protect 
every decision and will be by no means mere figureheads, but on 
the other hand the railroads are well protected from unjust 
action. 

It is required that each railroad shall file its boiler inspection 
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proval these rules shall become obigatory on each carrier. It 
is, of course, understood that the rules as approved are in the 
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make them more stringent if it desires. It would, therefore, 
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adapted to the special conditions in each case. A movement 
with this in view has already been taken by the Master Me- 
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prepared a proposed set of rules for boiler inspection, that 
are universally applicable as minimum ‘requirements. It is 
strongly urged that the different roads adopt these rules on 
that basis and submit them for approval to the Interstate 
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are in such form as to be suited, without alteration, to a great 
majority of the railroads and to those few which require greater 
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suit. If uniformity in this matter can be brought about by these 
means it will not only be of great assistance to the Interstate 
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the law has been in operation, and appeals are presented to it, 
but in many cases it will mean that injustice and hardship to 
the railroads will be avoided. 
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The placing of all the shops of a locomotive repair plant in 
one large building, as has been done at the Brewster shops of 
the Wheeling & Lake Erie, has advantages, particularly in a 
small shop where the erecting and machine shop cranes are not 
used to their full capacity and can satisfactorily serve the black- 
smith and boiler shops as well, but from an operating stand- 
point it is probable that few shop superintendents will advocate 
this arrangement. It is the blacksmith shop that is the source of 
greatest annoyance, and even though down-draft furnaces and 
the greatest refinements in blowers, exhausters, etc., are em- 
ployed, it is impossible to prevent the obnoxious gases and smoke 
from escaping and diffusing throughout the whole building. An 
atmosphere thus polluted is not only disagreeable and unhealthy, 
but also tends to corrode the bright work on machines and tools 
and to reduce the value of the excellent natural lighting now 
generally provided in machine shops. The boiler shop is not 
as bad an offender and very often the convenience of commor 
crane service with the erecting shop more often offsets the ob- 
jectionable smoke and noise, especially at points where heavy 
boiler work is comparatively infrequent. While there is 10 
particular objection to doing the tender work in the same build- 
ing with the erecting and machine shop it would seem better to 
have it performed in a separate structure located near the et 
trance track to the shop. 

Of course, on this subject it is foolish to attempt to lay down 
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termined only after a thorough understanding of the local con- 


ditions. In spite of this, however, it would seem advisable, ir- 
respective of the size of the plant, to locate the blacksmith shop 
in particular in a separate structure from the other shops, or at 
least to separate it off with partitions, and also, if possible, to 


have the boiler shop by itself. 








HEAT TREATMENT OF ALLOY STEELS 


In connection with the interesting and very valuable paper by 
Henry Southers on Alloy Steels for Railroad Use, which appears 
elsewhere in this issue, there is much food for thought on the 
general question of the application and treatment of this mate- 
rial, and it is doubtful indeed if any previous contribution on 
the subject has dealt with it so comprehensively within the 
somewhat narrow confines to which the author has limited his 
analysis in this instance. 

The importance of the consideration as applied to locomo- 
tives can scarcely be overestimated. As pointed out by Mr. 
Southers, through the entire gamut of driving axles, tires, con- 
necting rods, crank pins, piston rods, frames, springs and wheels, 
no single item can fail to be benefited in increased strength and 
toughness by heat treatment properly applied. A heat treated 
steel is a closer knitted steel; there are fewer cleavage planes, and 
less chance of progressive fissures and rupture, qualities which 
are much sought after by all users of metals carrying live loads. 
The impression is entertained by many that if a high priced 
alloy steel be purchased, and used as purchased, that full value 
is thereby obtained. The author of the paper, however, points 
out this belief as erroneous, in view of the fact that there is no 
alloy steel that will yield anywhere near the benefit that will 
compensate for the increased cost, unless it receives intelligent 
heat treatment at some stage of its adaptation for use, and 
that an alloy steel in a natural condition is but little better than 
a good plain carbon steel. 

In his advocacy for the alloy steels in locomotive parts Mr. 
Southers deals with the subject at some length and in a man- 
ner most convincing. That portion in particular where the driv- 
ing tires are taken under consideration presents a remarkably 
sound and strong argument in favor of this material, and the 
same reasoning is followed with equal consistency through the 
remaining locomotive details. Throughout the views presented 
the fact is made clear that the universal use of alloy steel is 
not advocated in this construction, and in fact is not necessary 
where the design of the parts becomes of such génerous pro- 
portions that the full factor of safety is assured. 

The paper bears the impress of careful study and prepara- 
tion and, needless to add, of absolute familiarity with the sub- 
ject. It will without a doubt stimulate new thought on a sub- 
ject which has not received its full measure of consideration, 
and possibly from unfamiliarity with many features in connec- 
tion therewith on which this interesting paper now throws much 
additional light. 








ABUSE OF PLATE IN BOILER SHOPS’ 


There was a very exhaustive discussion several years ago 
about the danger of flanging-or working on steel when it was 
at the brittle temperature, and so much was said and written on 
the subject at the time, together with the notice taken by the 
Railway Master Mechanics’ Association, that it was supposed all 
railroad boilermakers had stopped the practice. Repeated ob- 
servations since that time, however, convince us that foreman 
boilermakers are not even aware that there is any particular 
danger in working steel at its brittle temperature, or even that 
there exists a brittle temperature. 

While it is not expected that working boilermakers should 
know the science of their business, the foreman certainly ought 
to know that hammering a sheet when it is at a brittle tem- 
perature is sure to produce bad effects and ought not to be 








permitted. This also. recalls the fact that hand flanging of 
boiler sheets is not by any means obsolete. More than one road 
now prominently in mind is absolutely devoid of a flanging press, 
and doing practically all of its heavy boiler repair work with- 
out outside assistance. There is not much room for dispute 
in the assertion that when this work is done in a hydraulic press 
the operations are so quickly performed that the sheet is in 
no danger of falling below the proper temperature. If a rail- 
road company cannot afford to purchase a suitable press, those 
in charge should have their flanging done in a shop equipped 
with modern boiler making appiiances. 

It at times occurs to us that master mechanics and general 
foremen might watch the rough practices of the boiler shop to 
rather more advantage than they do. One of the immediate 
resultant effects would be a decreased number of boilers with 
cracked sheets. The fact is, however, that the demand for 
hurried output of work is responsible for a great deal of the 
inferior boiler making practices which cause so much trouble 
and annoyance to the men handling and caring for locomotives. « 








FOREIGN SUPERHEATER INVENTORS ACTIVE 


The superheat question in foreign countries is at present in 
the throes of a most extraordinary development, one which, to 
say the least, is not devoid of certain features almost akin to 
absurdities. Innumerable patents have been granted and applied 
for, and some of these designs represent the acme of what may 
be safely called, from a practical standpoint at least, freakish 
ingenuity. That they are ingenius must be conceded, and also 
that they might serve the purpose for which intended, but their 
complication is such that the actual construction would prove a 
serious problem, to say nothing of inaccessibility so far as re- 
gards maintenance. 

Although the majority of these weird devices will never outlive 
the paper stage, there is still no doubt but that a few of them 
at least will attain to an actual existence on a locomotive. The 
management of railways on the continent of Europe are cour- 
ageous experimenters, which fact is well borne out by a review 
of the varied boilers, cylinder arrangements and valve gears 
They will take 
hold of the superheater with even greater avidity, as it is 
recognized in Europe as in this country as one of the liveliest 
subjects in the locomotive world. 

Experimenting as conducted abroad is on a most elaborate 
scale. If a device survives the exhaustive tests which are invari- 
ably accorded it, and becomes incorporated into the practice of 
the road conducting them, then it can be safely credited with the 
possession of unquestioned merit. Should it, on the other hand, 
fail, it is equally safe to assert that it will never be heard of 
again from the same quarter. Along this line the suggestion 
may be to the point that it would be well for American motive 
power management at large to keep in closer touch with what 
is going on abroad than has been their practice heretofore. It 
may not be that anything will be learned thereby, but much at 
least can certainly be saved through taking advantage of these 
foreign experiments. 

We regard the present superheat test on the London and 
North Western Railway as one of the most important which 
have been run anywhere in recent years. A superheat and a 
non-superheat engine of equal dimensions were constructed espe- 
cially for these experiments, and the results therefrom will 
determine the question of superheat as a principle, so far as 
that railroad is concerned. Furthermore the data will be so 
complete that it must be conclusive, and whether influential or 
not, it must prove of unusual interest to users of locomotives 
all over the world. In this instance the superheater is quite 
similar to the Schmidt, which has achieved such decidedly good 
results in this country and on the continent of Europe, but in 
reviewing the North Western results it would be well not to 
neglect the freaks also. There will be enough of them in use 
abroad before long to create instructive entertainment, to say 
the least, even if endorsement is not compelling. 


which are now being so extensively tried out. 
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2-6-6-2 Type Locomotives with Articulated Boiler 





ATCHISON, TOPEKA & SANTA FE RAILWAY. 





AMONG 40 MALLET LOCOMOTIVES RECENTLY COMPLETED BY THE BALDWIN LOCOMOTIVE WORKS FOR 
THE ATCHISON, TOPEKA & SANTA FE RAILWAY TWO WERE FITTED WITH FLEXIBLE OR ARTICU- 
LATED BOILERS, ONE HAVING THE BALL AND SOCKET JOINT AND THE OTHER A BELLOWS 

TYPE OF CONNECTION.* : 





In 1909 the Santa Fe received from the Baldwin Locomotive 
Works four Mallet compound locomotives; two of these were 
of the 4-4-6-2 type with 73-in. drivers and were intended for 
passenger service.t The other two were of the 2-8-8-2 type with 
63-in. drivers for the heaviest class of freight service.t Ex- 
perience with these locomotives, together with the service of 
nearly 150 fast freight engines of the 2-6-2 type, which have 
been in use since 1902, has led that company to place an order 
with the Baldwin Locomotive Works for 40 Mallet locomo- 
tives of the 2-6-6-2 type. At its own shops in Topeka the com- 
pany combined two of the Prairie type freight engines into a 
Mallet for experimental purposes and is now engaged in con- 
verting 14 of the same type into Mallets by the addition of com- 
plete new front units. 

*Record No. 69 recently issued by the Baldwin Locomotive Works is 


given up to a description of these designs. 
~ See American ENGINEER, Dec., 1909, page 475. 


Of the 40 from the Baldwin Locomotive Works two are pro- 
vided with flexible boilers—each having a different arrange- 
ment at this point, one being on the ball joint principle and 
the other with a bellows arrangement. With the exception of 
the arrangement of the superheater and reheater and the neces- 
sary changes in the steam ‘pipes, these locomotives are the same 
as those with the rigid separable boiler. The engines have 24 
and 38 by 28-in. cylinders, 69-in. drivers, carry 220 lbs. of steam 
and are fitted for burning coal. The theoretical tractive effort 
is 61,500 Ibs. working compound. They all have the Jacobs- 
Schupert firebox and Buck-Jacobs superheaters and reheaters.t 

The 38 locomotives with rigid boilers have two steam domes 
on the evaporative section of the boiler, in addition to an 
auxiliary dome for safety valves and whistles. Twenty-eight of 
the locomotives have a straight type of boiler and 10 of the 





~ See AMERICAN ENGINEER, Mar., 1909, page 106; Dec., 1909, page 480. 











LOCOMOTIVE WITH BALL -JOINT TYPE ARTICULATED BOILER. 
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2-6-6-2 TYPE LOCOMOTIVE WITH RIGID SEPARABLE BOILER. 
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BALDWIN LOCOMOTIVE 


ARTICULATED BOILER AS DESIGNED BY THE 


LOCOMOTIVE WITH BALL JOINT TYPE OF 


ELEVATION OF 


GENERAL 


conical. Experience with this type of firebox and boiler has 
shown the desirability of taking the steam from a point as near 
the firebox as possible, and since it was desired to have an 
external steam pipe between the throttle and superheater two 
domes were employed. The forward one, however, is simply a 
throttle chamber and is separated from the boiler by a horizontal 
plate. The steam enters the rear dome, passes through a piece 
of netting which assists in catching the suspended water, and is 
then conveyed forward through two 5-in. pipes to the forward 
clome, where it enters the throttle valve. This valve is designed 
to take steam from the top only. The dry pipe then passes out 
through the front of the dome, and has a flange which is riveted 
to the dome on the inside, the joint being made-tight by a copper 
gasket. This pipe is fitted with a slip joint and leads forward 
along the top center line of the boiler, entering the superheater 
at a point just ahead of the separable joint in the boiler shell. 
This combined superheater and reheater occupies the full section 
of the boiler shell at this point and therefore the entrance to it 
is made through a ground joint on the top of the shell. The 
steam on leaving the superheater passes out through two pipes 
on the underside of the boiler shell and is conveyed back to the 
high pressure steam chest. These pipes are fitted with slip 
joints with packed glands and are arranged to be easily separated 
since they pass the separable joint of the boiler. The exhaust 
from these cylinders passes through similar pipes to the bottom 
of the reheater and after passing through this enters the flexible 
receiver pipe, which has a vertical slip joint connection with 
the steel casting reinforcing the bottom of the reheater outside 
the boiler shell and a ball joint just beyond the elbow. There 
is, of course, the usual ball joint at the low pressure cylinders 
and the arrangement of pipes at this point is the same as pre- 
viousy used by this company. 

Ahead of the reheater there is a combustion chamber with 
the manhole in the top center line of the boiler and ahead of 
this is the feed water heater, which occupies the full section 
of the boiler shell and has 340 2'%4-in. tubes, 7. ft. 8 in. long, 
giving a heating surface of 1,516 sq. ft. The superheating sur- 
face is 300 sq. ft. and the reheating surface 650 sq. ft. 

The high pressure cylinders are independent castings bolted 
to the double front rails of the rear frame. The valves are 13 
in, inside admission piston valves with cast iron bodies and L 
shaped packing rings sprung on. The cylinders are placed 88 
in. between centers and the steam chests are at 100 in. centers, 
which permits the Walschaert valve gear to all be placed prac- 
tically in the same vertical plane. Since the main rods are 
connected to the second pair of wheels a very compact arrange- 
ment of valve motion has been designed, with the link and 
reverse shaft mounted on the guide yoke. ‘The low pressure 
cylinders are also independent castings bolted either side of 
the steel box casting, which constitutes part of the front frame 
system, this being the usual construction of these builders. A 
compressed air power reversing mechanism is used, being of 
the Ragonette type, which has been applied to a large number 
of Mallet locomotives, usually, however, operated by steam. 

In respect to the frames, which are of steel, the arrangement 
of the articulated joint and other features, these locomotives 
present no novelties. In accordance with the latest practice of 
the builders the vertical hanger bolts customarily used at the 
articulated connection for equalizing the loads on the front and 
rear frames have been omitted and the rails of the rear frame 
are extended forward between the upper and lower rails of the 
front frame and a slight amount of vertical clearance is pro- 
vided. Any transference of load at this point is then effected 
by actual contact between the frames. 

It is the two locomotives fitted with flexible boilers that 
present the source of greatest interest. The long overhang of 
the rigid boiler on sharp curves of course disturbs the center 
of gravity of the whole locomotive decidedly and increases the 
clearance in some cases to a considerable extent. It has, there- 
fore, been thought advisable by the Santa ke to experiment 
with the possibilities of a flexible boiler in which the front 
section would be rigidly attached to the front group of frames 
and move with them. This joint is placed in the combustion 
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chamber just ahead of the high pressure cylinders and two 
arrangements are being experimented with. Since this joittt is 
located somewhat ahead of the articulated connection between 
the frames, it is subjected to a combination turning and sliding 
motion, and therefore consists of a double ball joint and a slip 
joint on one locomotive and a bellows arrangement of flexible 
steel rings which permit universal motion in the other example. 
In the latter case the joint is composed of 60 rings of high 
carbon steel, having a thickness of No. 14 wire gauge, each 
ring being 10 in. wide and having an outside diameter of 711% 
in. They are made with a set so that when joined together 
they remain a series of V shaped joints. The adjacent rings 
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section, which makes it necessary to have flexible joints on 
the exhaust pipes from the high pressure cylinders only. 

The front boiler section is made somewhat longer and is 
secured to a low pressure saddle, that is mounted on top of the 
steel casting containing the steam passages which is arranged 
about the same as in the rigid boiler engines. The rear of this sec- 
tion of the boiler is supported on the waist bearer and is allowed 
a limited amount of longitudinal movement on the frames for 
expansion. To assist in holding the boiler sections in align- 


ment a centering device has been placed on each side at the hori- 
zontal center of the boiler, the construction of which is clearly 
shown in the illustration, 


































































DETAIL OF BALL JOINT IN ARTICULATED BOILER, 


are riveted together on the inside and bolted on the outside. 
Inside of the joint there is a cylindrical drum 44 in. in diameter, 
which is riveted to the rear boiler section and extends beyond 
the joint, so as to prevent the lodgement of cinders in the 
crevices between the rings. 
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ARRANGEMENT OF BELLOWS CONNECTIONS. 


On these locomotives the superheater and reheater are separ- 
ate both from each other and the boiler shell, being of practically 


the same arrangement as has been in service on this road on 
the Mallet passenger locomotives mentioned above. The super- 
heater is in the rear section and the reheater in the forward 





On these boilers the dry pipe is internal and the connections 
between the superheaters and high pressure cylinders are also 
made inside the boiler shell. The exhaust from the high pres- 
sure is carried through a pair of horizontal pipes fitted with ball 
and slip joints which terminate in the cast steel waist bearer 
that spans the front frames and supports the rear ends of this 
section of the boiler. From the reheater the steam is carried 
forward by a large single pipe inclosed in the flue located at 
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CENTERING DEVICE ON ARTICULATED BOILERS. 





the top of the feed water heater and is carried down to the 
connection in the low pressure cylinder casting by a single pipe. 

It wil! be noted that because of the elimination of flexible 
connections to and from the low pressure cylinders, that the 
number of ball and slip joints in this locomotive is less than 
those with the rigid boiler. As opposed to this, however, it is 
necessary to have fiexible connections in the injector pipe and 
in the feed water connection between the heater and the reat 
section of the boiler. These are made of sections of metallic 
hose of the proper size. 

In the boilers built at the company’s shop they use on the 
combination of the two old locomotives a ball joint, which is 
placed directly above the frame joint, which in turn is equi 
distance between the two adjacent driving axles. This simplifies 
the ball joint to a considerable extent, making it necessary t0 
have but a single spherical section in addition to the slip joimt. 
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The general dimensions, weights and ratios of the locomotives 


with the articulated boilers are given in the following table: 
GENERAL DATA. . 


eeeeeee cue Cs cedeateod ew be cdiel pt ows Calouubegsa te ft. 84 in. 
Bice Eg gat SPs hs bee AE CG e's BES ICD ob Ses CA ON Ce CS ake Freight 
Piel... ccccccccccccccccicvccsssccseccessscecccccnccsesceesenes Bit. coal 
Maximum tractive effort..........ece eee cece eee e eee reeeenees 61,500 Ibs. 
Weight in working GOGNE 6 sa voaens cadedicwceks$ vengeaweautes 392,300 Ibs. 
Weight on riversS.....eeeeeceeeereece esse eecnceteeeeeeese 317,300 lbs. 
Weight on leading truck........seeeeeeeecereeeceerseneenees 29,000 Ibs. 
Weight on trailing truck......sseeeeeeeeeeseeeeeeeeenee? ».++~ 46,000 Ibs. 
Weight of engine and tender in working GEGGTi wc habeas bands 562,000 Ibs. 
Wheel base, driving ......cceeccccecerecccccccccccecceceees 37 ft. 10 in. 
Wheel base, total... ...ccccscccccccccccccssscccenccccsvccecs 56 ft. 5 in. 
Wheel base, engine and tender.......seeeeereeecceeeecceceees 89 ft. 3 in. 
RATIOS. 
Weight on drivers -- max. tractive ET EES CCE PET SETTLE 5.16 
Total weight + max. tractive effort...........+...++- Peer 6.39 
Max. tractive effort X diam. drivers + evaporating heating surface. .1175.00 
Totalevaporating heating surface + grate area......++seeeeereeeees 69.00 
Firebox heating surface + total heating surface per cent........+.+++- 6.48 
Weight on drivers + total evaporating heating Surface....cccccccces 88.00 
Total weight + total evaporaitng heating surface........+seeeeeees 108.20 
Volume equivalent simple cylinders, cu. ft........eeeeeeeeeeeeeeeees 20.60 
Total evaporating heating surface + vol. cylinders........+++++++: 175.00 
Grate area -- Vol, cylinders.......ccecccescccccsecccccccscncceceees 2.54 
CYLINDERS. é ais 
ME ove ce cheb bbb 0b Co.cc hodew ees Sawepe adn cece et c6us eaenes ompou 
icetss palace etadthe-t 6 Cee d0 CER R AS Mes OAR CE OSE res Ke umeadaa 24 and 38 in. 
DMC oo 06.60 6.06.6 06060606 60s 666 6.80 6.005 calein se bases a6.68 ict eseaseeec 28 in. 
VALVES. 
IE ee Oe ee eee en ee ere rrr et ee et et tg Piston 
EP PPT rrr sy Pr Perr erty errr se rire ree ete et 18 in 
Land. COMSTATIE. 6:6 oc coc dws eV awe csedes suds scetcccesedute Seeatons % in, 
WHEELS. : 
Driving, diameter over tireS........ ce cee cece cree ens enreeceeceeees 69 in. 
Deiving, thickssess Of fiFeO. 6. cn gees ccc csccceccaecscacvvccecngdees 3% in. 
Driving journals, main, diameter and length..........-.eeeeeees 10x12 in. 
Driving journals, others, diameter and length........6.-sseeeeees 9x12 in. 
Engine truck wheels, diameter..........sceeeeeeeereecteeeeeeees 31% in, 
Beoine truck, journals ....ccciccccncdssticcsdscsevcesecsccee 614xi2 in. 
Trailing truck wheels, diameter..........ccceeceeceeeeceereceenens 40 in. 
Trailing truck, jourmals......cccccscccccccccccccessecssccscccces 8x14 in. 
BOILER. 
PEEP er rT ie te Tee eer red ory Peer kee ees ETO g Straight 
Working presSure....cccescccccccccccccscevcecnscscccscsscecene 220 lbs. 
Outside diameter of first rimg......ccccceccccccccccccscccceces .++-70 in, 
Fidehox, lenwtll Gi WHERE <0 occ cc cae dactinncvceeccas . .. -11956x63%4 in. 
Firebox plates, thickness. .Sides & crown, 5-16 in.; back, 3 in.; tube, 9-16 in, 
Tubes, number and outside diameter..........0+..---eeeeee (- 294—2%. in. 
Firebox, water Space....cccsccccccccccccscecees F. & B., 5 in.; S., 5% in. 
Tits, lengli ck dopc vedas cdicicnccdsededactshes soerveeseades 19 ft. 7 in. 
Hasting surleie, TUMOS. ci cccccscdceciecdécccdiccscteccacseces 3,376 sq. ft. 
Westie surtnee,, GROOM ik oie oki ccc cec casi ccd i daedesndatacseve 234 sq. ft. 
Heating surface, total evaporaitng.......... cece cence eeeeees 3,510’ sq. ft. 
Superheater heating surface..........eeeeeeeeceececceeescseees 390 sq. ft. 
Feed water heater tubes—No. & dia.........c.eecceccececeees 322—2% in. 
Feed water heater tubes, length..........-.ccecccecececsceces 9 ft. 10 in 
Feed water heater, heating surface...........ceceeececeeccees 1,893 sq. ft. 
Reheater, heating surface. ...0..cccccccccccccccccceccccscccens 719 sq. ft. 
OE QrORG sw dob0 00h cdN c CR WERR Cured ches Chee lbe peeeeedies 52.5 sq. ft. 
Smeotack, helt GOVE TOlle 6 oie cise ce dids tii tescetcceseieene 186 in. 
Giter of BOMer. QUOUS BOM a cas cots Si cee vel dads scnaecedenctouncs 107 in. 
TENDER. 
a ee Or PE PP i OTE ee eT Waterbottom 
TONE, «0 00 cecaue bhAee oe ebsen sees Wes kee Nehe ad Se rak aad Ke 12 in. channels 
Wels, GinthsOee. ss. cdc vk icbocle Ov wd dechec wicdariiontasecneewrnes 34% in. 
Journals, diameter and length........ccccccccccccccscecececes 5%x10 in. 
WHE CAPES. ccc nsec dddewesins dctenesevcedescudevdenadees 9,000 gals. 
GOR: CaNACION 6 3'5.5.. v.0s's bee Geehs Mie LKbsent Nc ceo nesses eeheedsueagaa 12 tons 








FOURTH ANNUAL APPRENTICE INSTRUCTORS’ 
CONFERENCE 


NEW YORK CENTRAL LINES. 





The fourth annual conference of the apprentice instructors of 
the New York Central Lines was held at the Grand Central 
Terminal, New York, on January 27, 1911. All of the appren- 
tice instructors, numbering 22, from the ten shops on the system 
where schools are maintained, were present. C. W. Cross, super- 


visor of apprentices, assisted by Henry Gardner, assistant super- 
visor, ad charge of the meeting. A number of general officers 
from t! 


1e€ system were present, among them being the follow- 
ing: J. F. Deems, general superintendent of motive power; 


B, E. \{cCormick, division superintendent; F. W. Brazier, super- 
intend nt of rolling stock, and E. B. Katte, chief engineer of 
electric traction. Among the guests. were G. M. Basford, as- 


sistant to the president of the American Locomotive Company ; 
2. Davis, apprentice instructor of the Santa Fe, and W. B. 
Russei!, director of the Franklin Union, Boston, Mass. 

The ieeting was opened with an address by G. M. Basford, who 
spoke on the subject of “The New Apprenticeship.” Mr. Bas- 
ford b:iefly outlined the conditions which surrounded an ap- 
Prentice boy of 20 years ago and stated that it is not surprising 
that kind of an apprenticeship was a failure. He pointed out 
the wonderful differences of the present systems, as illustrated 
by the New York Central Schools, and stated that he did not 








believe that if the work is continued along its present lines, 
it can possibly fail to accomplish the results desired. He pointed 
out to the instructors present the peculiar advantages which they 
have and also the. peculiar responsibility resting upon them. 
They labor under an almost ideal condition, as concerns the 
pupil and teacher, and have much more control over and in- 
fluence on the whole future of their pupils than do any other 
class of teachers. 


Speaking along these lines, Mr. Basford closed his address 
with the following paragraphs: 


You are dealing with boys in the most impressionable age of their lives, 
They are at the age when the influences of home, of the church and of the 
public schools are likely to be weak or altogether wanting. The boys are 
perhaps away from home, but if at home they are drifting rapidly toward 
manhood and are forming the habits of their lives as to thought as well as 
in the occupation of their hands. They are about to establish their ideals 
and select companions whose influence js likely to last throughout their 
iives. In short, they are embryo citizens beginning to realize the independ- 
ence which comes from earning their own living. At this stage you are 
thrown in contact with them more closely than is any other human influ- 
ence. You may impress them with your own personality, your own ideas, 
outlook and hopes, you may bring before them standards which they will 
adopt. You may not do any of these things. Your influence depend: very 
largely on your own personality, your knowledge of boys and boyhood 
and your ability to acquire close proximity to their lives. Perhaps you 
may not realize the importance of this contact, but it seems reasonable to 
expect that if you can get upon such close footing with them that they 
will trust you with their troubles, ask your advice and take you into their 
confidence, you will be able to mold their future to a very large extent, 
Do you appreciate your responsibilities in this direction? 

Nothing is to be feared from the influence of any man skilled with his 
hands and developed in his mind for independent thought and action, but 
much is to be feared from a large class of workmen skilled or unskilled 
who allow others to think for them and who are morally weak in that they 
will not act with the courage of their owh convictions. It seems to me that 
the greatest problem before the instructors of apprentices to-day lies in that 
part of the work which has to do with conscience and citizenship, and that 
in this direction lies the greatest opportunity for apprenticeship develop- 
ment. In this lies your greatest responsibility. If you do not realize it 
you fail to accomplish the greatest of all the objects lying before you. 

A great deal may be accomplished through apprentice organizations, 
debating ‘clubs, athletic teams and other influences which tend to develop 
individual initiative in connection with the team work idea. Boys need 
to manage something to develop self-government in order to realize that 
the world has a right to expect them to take their places in the human 
organization of life in general and in order that they may become self- 
reliant units in that organization. 

Summing up I would like to lay before you three facts: You are work- 
ing under ideal conditions as to the relationship between instructor and 
pupil. This relationship renders it possible for you to exert most powerful 
influences over the character and the future of your students. The most 
vital object of this whole movement is to produce men, American workmen, 
skilled, resourceful, honorable men, men prepared and inclined to fulfill 
their obligations. 


F. H. Colvin, managing editor American Machinist, spoke 
briefly on the subject of “The Conservation of Workmen,” draw- 
ing attention to the fact that nearly all the States are paying 
considerable attention to the problem of compensation for in- 
jured workmen. He pointed out how the apprentice instructors 
could do very much to reduce the possibility of injury through 
proper training of apprentices and in this way help reduce the 
economic loss, both to the individual and the community, that is 
always present in the case of a serious injury to a workmar. 

J. F. Deems complimented the instructors present most highly 
on what they have done and what they are now doing. Mr. 
Brazier and Mr. Katte also spoke briefly to the same point. 


In opening the conference Mr. Cross spoke in part as follows: 

It is gratifying to know that there are now at least twelve railways in 
the United States where a systematic course of apprentice instruction is 
being pursued with marked success. Skilled instructors are leading the 
young mechanics through graduated courses to a thorough knowledge of 
their calling and the results are so far most encouraging. The important 
element of natural selection is markedly active in many of the shops. 
Under proper instructions it is speeedily recognized whether the young 
man has made the proper choice of a calling or not. The unfitted are 
weeded out and directed to other fields. The moral and intellectual tone 
of the student apprentice is elevated. Life becomes sweeter and higher and 
nobler when the difficulties of a calling are illumined by intelligent and 
kindly instruction. The burden of labor lies lightly on the shoulders of 
the studious youth who can call the gathered wisdom of a proficient instruc- 
tor to his aid. To this is added another important factor—that the amount 
of work or output of the apprentice shows a marked increase where there 
is an instructor. Hence the apprentices under the new system are being 


better paid, with the result that instead of being a burden on their parents 
or guardians during their apprenticeship, the young mechanics are self- 


106 AMERICAN ENGINEER AND RAILROAD JOURNAL. 


Marcu, 1911, 





supporting from the beginning, and when they graduate they have the 
~ proud consciousness of knowing that they are fitted to take part in the 
world’s work without fear or favor. , 

On March 1, 1906, the apprenticeship department was created and a 
few weeks later the work was well started at nine of the shops. We 
have completed the cycle of the work and the graduates now turned out 
have had the full four years course of training. The courses of study have 
been revised and improved and specialized to fit the several trades in a 
manner that has met with the approval of all interested persons. The 
graduates are used to good advantage in the service, and as a proof of 
the efficiency of the training system, when graduates are re-employed as 
mechanics at the completion of the apprenticeship they are given a generous 
rating, and in many cases the maximum rate in the trade in which they 
are re-employed.” 

The annual statistical report presented by Mr. Gardner showed 
that on July 1, 1910, there were 617 apprentices enrolled, an in- 
crease of 62 over the previous year. Fewer apprentices had 
been discharged than any previous year, showing closer attention 
to the weeding out of undesirable material during the six months 
probationary period. 

The question of the possibility of getting the standard for 
apprentices too high was brought up for discussion. It seemed 
to be the consensus of opinion of the speakers that high school 
graduates made the best class of apprentices. Mr. Rauch, draw- 
ing instructor at Oswego, stated at the conference three years 
ago that he preferred apprentices from the seventh or eighth 
grade of public schools to those who had had a high school edu- 
cation. He now stated in this discussion that he had been com- 
pelled to change his mind and was willing to take all the high 
school boys he could get. 

On the subject of giving prizes for particularly good work, it 
seemed to be the consensus of the meeting that it would be un- 
wise to institute this policy. 

The importance of allowing an apprentice to develop initiative 
and self-confidence as far as possible was brought out in the 
discussion of the subject, “Results of Modern Apprenticeship,” 
which was opened by F. Deyot, Sr., of East Buffalo. 

A course for electrical apprentices was outlined by, C. A. 
Towsley, of Elkhart, which aroused considerable discussion. Mr. 
Russell stated that the results in Boston seem to demonstrate 
that successful instruction in this field requires the use of elec- 
trical apparatus in a laboratory and suggested the advisability 
of equipping an instruction car with such apparatus for the use 
of all the shops on the system. 

In connection with the discussion on the subject of monthly 
reports for the parents, it was the opinion of the meeting that 
some kind of a simple report, which could be sent to the parents 
each month indicating the standing of the apprentice in his 
school and shop work, would be productive of good results. 

Other subjects which were introduced and discussed, included 
the following: “Laboratory Work,” “Walschaert Valve Gear,” 
“The Backward Boy,” “Loyal and Satisfied Apprentices,” “Re- 
sults” and “Car Builder Apprentices.” 

A paper prepared by one of the apprentices at Oswego, show- 
ing the value of the apprenticeship instruction as seen from the 
standpoint of an apprentice himself, was read at the meeting. 
Part of this paper is given below: 


Every mechanic expects the apprentice to “hop” to his music; every 
apprentice knows the mechanic will “kick’’ to his tune, ror the mechanic 
has no time for the “greeny.” The only man who understands apprentice 
language is the “angel,” which is slang for shop instructor, but it is no miss 
to call him such, for without him the greeny would never grow, but would 
be at a standstill half his time. Sometimes we wish the angel was twins, 
even triplets would no morer than meet the demand. * * * * 

The rate paid a first year apprentice is out of propotrion to his needs; 
even a first yearer must eat*lilke a man and dress as a man in order to 
work like a man; he looks like a man and feels like a man until he puts 
his hand in his pocket. The apprentice who clothes himself, buys tools, 
carries some protection, pays apprentice club dues, church and shop collec- 
tions, is obliged to pay his nearest relatives for board, washing and mend- 
ing in “promisosry notes” (no time of payment specified), must be blind on 
the girl side of the road and put the curb on a growing sociability. All 
this hurts; it might be called, “apprentice cramp’’; it squeezes the region 
of the short rib and produces imperfect vision. A dime looks the size of 
a car wheel and it makes as many revolutions in his pocket as one going a 
mile a minute before it disappears into spend-land. 
say it leads to defective hearing, for the jingle of small coin is so sweet 
to the ear that many a fellow adds keys, nails and tool checks to swell the 
sound so that in time he becomes stone deaf to the ring of real money. 
Apprentice cramp is a disease that carries off many of the first yearers and 
deters many other desirable fellows from becoming apprentices. Another 


I might go further and- 
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trouble is the discovery that physically he is not adapted to the trace he 
has started, yet rather than start another at first year rate he drops out, 
This is a loss to the railway as well as to the boy and it’s up to them to 
remedy it. The high school boy of to-day is more inclined to mecl:anics 
than ever before if the rate paid was more proportional to his wants. 

The classroom is the smoothing iron that rubs out all the wrinkles of 
discontent, for the apprentice looks forward to these hours with pleasure, 
“Up to the college,” has almost the ring of “come on to the ball game,” and 
the class instructor is regarded as a ‘dad’ by all the boys. Even the iellow 
who went in with a sneer goes out with a thank you. Next to the school 
is the club; here the apprentice spreads his wings for his first flicht in 
oratory, here he gets used to hearing his own voice and gets over the 
scare of the sound of it, here he also sharpens up his wits for deferise or 
his tongue for attack and here he talks railway, reads railway, and grows 
to be a railroader. 








FEDERAL LOCOMOTIVE BOILER INSPECTION BILL 


The substance of the bill which, after nearly a year of dis- 
cussion, hearings and investigation of the subject, passed the 
Senate on January 10, and the House on February 7 is given 
below: 

Section 1. Applies to.all interstate railways. 

Section 2. From July 1, 1911, it shall be unlawful to use any 
steam locomotive in moving interstate traffic unless the boiler 
and appurtenances are in proper and safe condition to move 
traffic without unnecessary peril to life or limb; and all boilers 
shall be inspected [by the roads], in accordance with rules to be 
prescribed, and be able to withstand tests provided by such rules, 

Section 3. The President, by and with the advice and consent 
of the Senate, is to appoint a chief inspector of locomotive boil- 
ers (salary $4,000) and two assistant chief inspectors (salary 
$3,000 each). 

Section 4. The chief inspector is to divide the country into 
50 districts, and an inspector is to be appointed for each district; 
salary $1,800, with $600 for office rent, stationery and clerical 
assistance. These 50 inspectors are to be appointed by the Inter- 
state Commerce Commission after competitive examinations, 
according to the rules of the Civil Service Commission. The 
chief inspector is to prepare a list of questions, which, when ap- 
proved by the Interstate Commerce Commission, is to be used 
by the Civil Service Commission as a part of its examination. 

Section 5. Each carrier shall file its boiler inspection rules, 
which, after hearing and approval by the commission, shall be 
come obligatory on such carrier. If the rules are not duly filed, 
the chief inspector shall prepare rules for that carrier. A carrier 
may change its rules from time to time, on approval by the In- 
terstate Commerce Commission. The general rules for the in- 
spectors are to be prepared by the chief inspector and approved 
by the commission, 

Section 6. Each inspector is to become familiar, so far as 
practicable, with the boilers in his district; and make personal 
inspections from time to time as may be necessary to carry out 
the law and as may be consistent with his other duties. His first 
duty shall be to see that the carriers obey the law and repaif 
defects promptly. Each carrier must send to the inspector du 
plicate sworn reports of each inspection and also of what has 
been done to repair defects found by inspection. An inspector 
finding a boiler out of order is to. notify the carrier in writing 
and thereafter the boiler must not be used until repaired. Within 
five days the carrier may appeal to the chief inspector jor re 
examination and another man must then re-examine, within 15 
days; if still dissatisfied, the carrier may within 30 days appeal 
to the commission, which may overrule the inspector or the chief 
inspector. Pending either appeal, the inspector’s first decision 
shall stand. 

Section 7. The chief inspector shall make an annual report t0 
the commission. s 

Section 8. Boiler accidents resulting in serious injury or death 
must be forthwith reported in writing and the chief inspecto! 
shall investigate or order investigation. Parts of damaged boil 
ers must be kept so that they can be seen by the inspectors. The 
commission may at any time call on the chief inspector for a t* 
port of any accident and may publish the same with recommet 
dations. Such reports must not be used as evidence in suits for 
damages. 

Section 9. Penalty for violation $100. 
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DEVELOPMENT OF THE HIGH DUTY LATHE 





The powerful machine shown in the illustration, designed and 
puilt by the American Tool Works Co. of Cincinnati, O., repre- 


- gents the latest developments in high duty lathes, and in power, 


range Of work and convenience is an advance over similar sizes 
of previous design. Some idea of the enormous power of these 
lathes may be gained from the fact that for motor drive the 
builders recommend a 20 h.p. motor, and guarantee the machine 
to work without strain under continuous service of 50 per cent. 
overload of the motor. Although these lathes are strictly new in 
design they are by no means still in the experimental stage, as 
the builders have installed several lots, and in every case they 
have exceeded expectations. 

An analysis of these machines is replete with interest. The 
severe duty required of a lathe of this size has been given most 
careful study and every vital point is fully developed: The 
exceptional solidity of the machine deserves particular mention, 
as an abundance of metal is used just where it is needed to 
insure the utmost rigidity, thereby overcoming practically all 


A constant speed motor either of the direct or alternating 
current type is located on top of the patented geared head, 
which is the triple geared type, and is connected to the main driv- 
ing shaft through spur gearing. Sixteen spindle speeds are ob- 
tainable through a medium of positive clutches and slip gears, the 
clutches being of the selective type easily engaged, while the 
teeth of the slip gears are machine rounded, thus causing them 
to slide easily into mesh, on the same principle as many auto- 
mobile transmission gears. The gears are all mounted on long 
bronze sleeves which are oiled by means of eight feed oilers 
from the outside of the head. A distinctive feature in this new 
design is the fact that of the 16 speeds provided, 8 are obtained 
directly through the spindle gear and the other 8 through the 
face plate drive. It will be recalled in this connection that in 
the usual type of triple geared lathes only one-third of the 
speeds are obtained through the face plate drive. This arrange- 
ment necessitates using the spindle gear drive for a great deal 
of heavy turning on large diameter work. In the case of the 
new machine under consideration this is handled through the 
face plate drive, thus relieving the spindle of the enormous 
strain, 





NEW AMERICAN HIGH DUTY LATHE WITH MOTOR DRIVE. 


chatter and vibration, and resulting in true, smooth work. A 
minimum of power is wasted throughout the drive because of 
the reduction in the number of running ‘parts, together with the 
most direct form of drive to the main spindle and through the 
feed gears. This, coupled with excellent lubrication, insures the 
highest percentage of power delivered to the tool. Steel gears, 
which are liberally distributed throughout the machine where 


experience has shown them to be necessary, are of the coarsest 
pitch practicable, and cut from the solid with special cutters, 
No range cutters being used. 


The lathe bed is of deep section, exceptionally heavy, and 


thoroughly braced by cross box girths at short intervals its entire 
length, a construction which affords a degree of rigidity suffi- 
tient .o resist the heaviest cuts without vibration. This is the 
American Tool Works Co.’s patented drop “V” pattern, which 
gives great additional swing, and permits of deepening the 
tatriave bridge more than is possible with the “standard” form 
of be’. The bed is further strengthened by a web cast through 
the center, which carries a rack for engaging the pawl dropped 
from the tailstock. The “Vs” are large and accurately scraped, 
and t! 


wall at the tailstock end is cut out to permit of slipping 
the tailstock off without taking out the bolts. The gear box and 
lead screw bearing are seated with tongued and groove fit, 
thereby securing accurate and permanent alignment. The steel 
feed rick is of best quality, with teeth cut from a solid bar. 


The fundamental speed changes are made through the manip- 
ulation of the levers on front of the headstock. The motor 
speeds can be comparatively high, 700 to 1,000 r.p.m., thereby 
keeping down the size as well as the first cost. All of the speed 
changes can be made without stopping the central drive, as the 
machine may be started and slowed by means of a friction 
clutch which engages and disengages a driving pulley or motor 
gear from the shaft. This clutch is operated by lever with a 
very sensitive control, thus enabling the operator to quickly 
make the various speed changes. The positions of the lever for 
the various spindle speeds are plainly indicated on the index 
plate on the front of the head. This plate hag been very care- 
fully worked out and every lathe operator will appreciate its 


_ simplicity and the ease with which each spindle speed is obtained. 


One of the most notable features of these new lathes is the 
rapid change gear mechanism. All gears at this point are of 
steel, the material used being of the very best obtainable, 
either of bar steel or drop forgings. The mechanism is em- 
bodied in a self-contained unit carried on the front of the bed 
and provides 32 fundamental changes of threads ranging from 
one to 14 per inch. In addition to this a compound quadrant 
gear is provided on the end of the bed which will furnish 16 
additional changes, thus affording 48 thread and feed changes, 
ranging from one-half to 28 threads, including 14% pipe thread, 
and from 4 to 244 cuts per inch. The 32 changes in the box are 
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all obtained through the medium of a cone and tumbler gear 
and two sliding clutches of the selective type. Anyone of these 
changes may be instantly obtained while the machine is run- 
ning. The quadrant mentioned also provides means for obtain- 
ing through loose gears any odd rates or feeds which may from 
time to time be desired. The cone gears are all of the Brown 
& Sharpe 20° involute pointed design which provides an excep- 
tionally strong type and greatly facilitates the engaging of the 
gears while running. 

One great feature of this quick change mechanism which is 
distinctively superior and cannot be found in other designs, is 
that which eliminates the necessity of speeding up at any time 
for any of the different feeds or threads. The coarse threads 
and feeds are all obtained through the cone, and no member in 
the box at any time runs faster than the initial driving 
gear. The value of this construction must appeal to those inter- 
ested in and familiar with lathes. The index plate completely 
worked out is in full view of the operator on the front of the 
gear box, and shows the exact setting for each thread or feed. 

The detail construction of the head is of much interest, and 
in that connection the point is very important that all driving 
is done either through short shafts or through sleeves, there 
being no long shafts in torsion at any time, thus eliminating all 
possibility of binding or chatter. All gears in the drivmg mech- 
anism are of unusually coarse pitch, and the pinions are made 
of steel cut from the bar. Another very: important point in 
connection with the head construction is the elimination of all 
loose gears from the spindle. The spindle is of high carbon, 
hammered steel, accurately ground, and has a hole 2% in. its 
entire length. The bearings are of the best quality phosphor 
bronze, and equipped with sight feed oilers. It is of taper form, 
a construction common to wheel lathes. The only gear on the 
same spindle with the driving gear is set close against the front 
spindle bearing. The spindle is therefore at no time under 
severe torsional strain. This feature adds greatly to the life 
of the bearings and the alignment of the spindle. 

There are other features worthy of mention such as the 
ability to draw the rack pinion from the feed rack when 
cutting threads, the impossibility of simultaneously engaging 
the feeding and screw cutting mechanism, the fact that all 
gears and pinions in the apron are of steel, cut from the solid 
with special cutters; hardened and ground studs and shafts, 
and the extra heavy carriage which is 13 in. wide and unusu- 
ally deep. Since a lathe of this size requires easy access to 
crane service and is frequently operated overtime, it is consid- 
ered the best practice to provide for individual motor drive. 
The lathe is then a complete unit and can be operated at any 
time without running the central power plant. It also over- 
comes the difficulty of drive experienced when the machine is 
to be located far from the line shaft or in places where it is not 
practical or desirable to install one. 








STANDARDIZATION OF CHILLED IRON CAR 
WHEELS* 


During the year 1909 the M. C. B. Association recommended 
as standard three weights of chilled iron wheels, viz., the 625-Ib. 
for cars of 60,000-lb. capacity; the 675-lb. for cars of 80,000-lb. 
capacity, and the 725-lb. for cars of 100,000-lb. capacity. The 
performance of these wheels is practically perfect when operat- 
ing under conditions which can reasonably be interpreted as 
conforming to those of the three classes of cars. It would natu- 
rally be supposed that the equipment of all railways would be 
divided into three classes so that all items of service 1elating to 
the wheel should be proportionate to the 625-lb., 675-Ib: and 725- 
Ib. wheel. While this is true of 90 per cent. to 95 per cent. of 
the equipment, there has been a tendency of late in certain sec- 
tions to increase the percentage of brake pressure to the light 
weight of the car, and in the case of refrigerator cars and heavy 





* Abstracts from a paper read by W. S. Killam at the January meeting of 
the Western Ry. Club. 
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furniture cars of light capacity, the weight of the car allows a 
higher braking power in total than corresponds with its capacity, 
It is of extreme importance that the capacity of the wheel s‘iould 
correspond with the intensity of the braking power of the car, 

It is doubtful if one wheel in a million would break ii: ser- 
vice if applied to such cars as we may reasonably infer are <peci- 
fied in the M. C. B. recommendations for each capacity. It is 
therefore important that the recommendations be closely studied 
and followed—they are as follows: 


Master Car Buitpers’ RECOMMENDED WEIGHTS OF CHILLED Iron Cap 





HEELS. 
Weight: of “wheeli.é.cicscis cetceccs 625 Ibs. 675 Ibs. 725 Ibs, 
PES CREE Sos oN ese wea eat e eens 22,000 Ibs. 31,000 Ibs. 38,000 Ibs, 
oe EE ory ord a ee ee 88,000 Ibs. 124,000 Ibs. 152,000 Ibs, 
Deduct car capacity........... -- 60,000 Ibs. 88,000 Ibs. 110,000 Ibs, 
Mint se Je Serre rary re 28,000 Ibs. 36,000 Ibs. 42,000 Ibs, 
Brake pressure at 70 per cent...... 19,600 Ibs. 25,200 lbs. 29,400 Ibs, 





Note.—80,000-lb. and 100,000-lb. capacity cars calculated at 10 per cent, 
excess load, 


SuMMary. 

Gross Load. Brake Pressure, 
625-lb. wheel designed for........--+++-+- 88,000 lbs. 19,600 Ibs, 
675-lb, wheel designed for...........+ee0% 124,000 Ibs. 25.200 Ibs, 
°25-lb. wheel designed for.........-..e0e- 152.000 Ibs. 29.400 Ibs, 


The brake pressure under the majority of equipment is 70 
per cent. of the light load of the car, and using this as standard 
we may determine the brake pressure corresponding to each 
wheel. Heat is developed through brake friction; therefore, the 
brake pressure when continuously applied represents the rate at 
which heat is being developed, other things being equal, and 
therefore brake pressures should be proportional to that part 
of the wheel which resists the temperature stresses—the plate. 

The question arises just how to determine the relation of the 
wheel to the brake pressure. As stated above, we assume that 
the conditions as laid down by the M C. B. Association are en- 
tirely satisfactory, and by considering the braking strength of the 
plate to vary as the square of its thickness, and its strength in 
tension when resisting temperature stresses to vary directly as 
its thickness, Table No. 1 was prepared for and published by the 
Association of Manufacturers of Chilled Car Wheels. 


TaBLe No. 1. ; 
Thickness of Plates Required in Cast Iron Wheels to which Brakes Are 


Applied. 
Thickness of Thickness of ; 

Maximum Plates Total Plate to Be Required 

Gross Load Regired in Braking Added to Take Thickness 

on Each Wheel to Power Care of 0 

8 Wheels. Safely Carry of Car. Temperature Tread. 

the Load. Stresses. 

Pounds. Inches. Pounds. Inches. Inches. 
40,000 .36 12,500 -16 seer 
50,000 41 15,000 19 tees 
60,000 45 17,500 .22 1.50 
70,000 -48 20,000 .25 sees 
80,000 52 22,500 .28 1.62 
90,000 -55 25,000 -31 righ 

100,000 .58 27,500 .84 1.79 

110,000 -60 30,000 37 oe 

120,000 -63 32,500 41 1.87 

130,000 -65 35,000 44 see 

140,000 .68 37,500 47 2.00 

150,000 -71 40,000 -50 sees 

160,000 -73 42,500 .53 2.12 

170,000 -75 45,000 -55 sees 

180,000 re kf 47,500 .59 2.25 

190,000 -79 50,000 -62 sees 

200,000 81 52,500 -66 2.37 

210,000 -84 55,000 .69 sees 

220,000 .86 57,500 -72 2.50 

230,000 .87 60,000 -75 sees 

240,000 .89 62,500 -78 sess 

250,000 91 65,000 .81 2.50 

Taste No. 2. 
Weights of Various Diameters ee with wifterent Thicknesses of 
ate 
Weight of Wheels. 

Thickness ; 7 
of Plates 36 in. $3 in. 80 in. 28 in. 26 in. 24 in. 

in Inches. Diam. Diam. Diam. Diam. Diam. Diam. 

-62 640 550 480 440 390 350 
.68 665 575 500 455 405 360 
75 690 600 525 470 420 375 
-81 715 625 550 485 435 390 
BF 740 650 575 500 450 405 
93 770 675 600 520 465 420 

1.00 800 700 620 540 480 435 

1.06 830 725 640 560 495 450 

1.12 860 750 660 - 580 510 460 

1.18 890 775 680 600 625 47 

1.25 920 800 700 620 540 see 

1.31 950 825 720 640 soe 

1.37 980 850 740 660 

1.43 1010 875 760 ay a 

1.50 1040 900, ij 


Table No. 1 divides the "required thickness of the plate required 
in a wheel for ordinary railway service in two parts: 

1.—That required to carry the load. 

2.—That required to resist temperature stresses as repres-nted 
by brake pressure. 
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The sum of these quantities gives the required thickness of 
the plate in the wheel. 

Table No. 2 has also been prepared for the Association of 
Manufacturers of Chilled Car Wheels to show the approximate 
weight of a wheel for all usual diameters when the thickness of 
plate is specified. With these two tables at hand it requires but 
a moment to decide whether any wheel harmonizes with the 
service conditions. The method of using the table is as follows: 

Example—What wheel should be used under a refrigerator 
car having a gross load of 90,000 Ibs. and braking pressure of 
37,500 Ibs.? Referring to Table No. 1 we have the following: 


Thickness of - corresponding to gross load of 90,000 Ibs....... .55 in. 
Thickness to be added on account of 37,500-lb. brake pressure.... .47 in, 

Total: thc meeens O8 SUNG ia ais 56 os Kassel biwededcgewesaceds 1.02 in. 
Referring to Talle No. 2, weight of wheel is..........ccecceeees 700 lbs. 


Table No. 1 is for use only when considering cars in miscel- 
laneous service, that is, where cars of all classes are coupled 
together in one train; the application of this rule is simply to 
produce a distribution of retarding force to each wheel in pro- 
portion to its size. When the trains are made up of the same 
kind of cars and operated on heavy grades, another principle 
applies. In this case the wheels are all alike, and the braking 


Weigh? of Gars. 





40 20 .30 40 $0 60 70 80 90 100 10 120 


Capacity of Cars. 


190 MO 180 60 


CHART TO AID IN CHOOSING WHEELS. 


power uniform on all cars, hence the rate at which heat is pro- 
duced is determined solely by average gross load and the rate of 
grade. In this case it is entirely immaterial how brake pres- 
sures are calculated, for it is self-evident that sufficient braking 
Power for each car must be used to offset the gravity effect 
of the average gross load per car, and no more or no less. To 
take care of this situation Table No. 3 has been prepared. 

This table shows how the weight of the wheel should vary 
with operating conditions and is intended as a guide for ‘choos- 
Ing the proper standard wheel to suit any operating condition. 
From the experience gained in observing the performance of 
trains made up of fully loaded cars of one kind and operated 
on 4 per cent. grades, such as often occurs in mining districts, 
the maximum safe operating conditions for wheels have been 
éstablished and are shown in Table No. 3. 


Taste No. 3. 
Effect of Gross Load and Grade on Wheel Design. 


Thick Gross Load 75 tons. 1% 2% 3% 4% 

Addi ness plate, in inches, to carry load...... 71 71 71 71 
Itio'al thickness for grade............0 15 .30 45 -60 
Toi | thickness .... 86 1.01 1.16 1,31 

Weight of wheels, ibt.............c.ccccek, 646 706 «= 766 S825 

oy Gross Load 60 tons. 

hae _Plate, in inches, to carry load...... -63 -63 63 68 
Honci thickness for grade...........e0- 12 24 + .86 .48 
.Tot:! thickness .... 75 87 99 1.11 

Weight of wheels, Ibs......22.02022202220 600 650 700 750 








‘70 180 190 200 L210 


Gross Load 50 tons. 


Thickness plate, in inches, to carry load...... .58 .58 .58 .58 
Additional thickness for grade.............. 10 20 .80 .40 
Pm RA ee ee 68 .78 .88 98 
Weight of wheel, Ibs...........ccscceceees 575 612 654 692 
Gross Load 40 tons. 
Thickness plate, in inches, to carry load...... .52 .52 .52 -52 
Additional thickness for grade.............. .08 16 -24 82 
COG) < CEN oe ceria tecncabineceetces .60 .68 -76 -84 
Ba eS EE Ea ea ee 550 575 604 687 


Use of Tables—These tables furnish a ready means of ex- 
amining any operating condition of freight cars and freight en- 
gine tenders to determine whether the wheels are properly 
standardized. The tables represent the maximum safe combi- 
nation of load and braking power that are safe for chilled iron 
wheels. The safe operating stress for the wheel is governed 
by the properties of metal of which the wheel is composed. 
Operating conditions of load, grade and brakage are fixed by 
the railway. The obvious responsibility of those having charge 
of standardization of wheels is to harmonize the wheel to the 
maximum conditions under which it must operate. Tables No. 
1 and No. 3 are to be used exactly as tables for the strength 
of I-beams, channels, angles, etc. 

Graphic Chart—As a further aid in choosing wheels for 
various conditions, a chart has been pre- 
pared which extends beyond the limit of 
present freight cars. The object of this 
chart is to show in what classes of equip- 
ment brake pressures are likely to be in ex- 
cess of safe wheel practice. Fortunately 
the cars at present under which the wheels 
are not properly standardized are compara- 
tively few, and the remedy is easily ap- 
plied. 

‘Lhe vast majority of wheels are properly 
standardized and the improper standards 
exist in a very small percentage of cars. 
This is all the more reason why these 
errors should be corrected. The total per- 
centage of refrigerator cars is only 1.36 
per cent., and there is probably about the 
same percentage of furniture cars. There 
are several ways in which corrections. can 
be made. The recent tendency is to ob- 
literate the different classes of cars by build- 
ing a few cars of the smallest capacity, hav- 
ing largest brake pressure, thus placing these 
cars, as far as the wheel requirements are 
concerned, in the heavy class, and a wheel 
should be made to take care of all such non- 
standard cars. 

This wheel would be the 625-lb. wheel with 75 lbs. added to 
the plates; in other words, what is needed is a heavy wheel 
with small center core size. The result of such a standard 
would be the practical elimination of wheel troubles in the im- 
portant class of cars handling perishable freight where it is im- 
portant that delays should not occur. If it should be impractical 
to have a standard wheel for refrigerator and heavy furniture 
cars, then the alternative is to have but one wheel for all classes 
of cars. This would be far more expensive, as it would be: 
necessary to increase the weights on 95 per cent. of the 60,000- 
lb. class of cars because 5 per cent. of this class require heavy 
wheels. It is not practical to use the present standard 675-Ib. 
wheel for refrigerator cars, for in the first place making the 
core size smaller would add at least ten pounds to the hub and 
the weight would then be 685 lbs. It becomes necessary, if the 
675-lb. standard is maintained, to take ten pounds of metal from 
the plates. The tread of the 675-lb. wheel is much heavier than 
required for the gross load carried by refrigerator cars, hence 
the final result would be but a slight improvement over the 
625-lb. wheel. 

Another solution is to abandon the present 675-lb. wheel and 
use the 725-lb. under both 80,000 and 100,000-lb. cars, because in 
many cases there is no difference to speak of in these two 
classes, and better service would be secured in the 80,000-lb. 
class. The standards would be: 
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725-lb. wheel for 80,000-lb. and 100,000-lb. capacity cars. 

700-lb. for refrigerator, furniture, and other heavy cars of the 
60,000-Ib. capacity class, and also for 70,000-lb. capacity cars. 

625-lb. for ordinary 60,000-lb. and less capacity cars, and the 
lighter refrigerator cars. 

This would be the best solution, as it would take care of all 
cars of the 80,000-lb. class which have a braking power in ex- 
cess of that of the average 80,000-Ilb. class, such as refrigerator 
cars, furniture cars, etc. The 725-lb. wheel is correct for most 
100,000-lb. capacity service. There are a few cases, however, 
of dairy products cars and special cars of very heavy weight 
which would require special consideration. 

It is the custom with most railways to purchase the three 
weights of M. C. B. wheels and use them indiscriminately in 
freight, engint and passenger service, the only item considered 
being the weight of the wheel and size of journal.. Fairly good 
results have followed from this practice on roads where brakes 
are seldom applied to prevent too high an acceleration of speed 
on descending grades, but on heavy grades where the condi- 
tions imposed on the wheel are greater than those ordinarily 
encountered in freight service for the same weight of wheel, 
special consideration is required. This subject has been given 
careful consideration during the last two or three years and 
designs have been developed which answer every service re- 
quirement. 

In making up the designs for wheels in service under engine 
tenders the same relation to service conditions are followed as 


shown in Table No. 1, which is based upon the M.C.B. recom-. 


mendations for freight service. The difference between engine 
tender service for a given gross load and freight service for an 
equal load is that the weight of the tender when empty is much 
greater than that of a freight car; because the tender is always 
partially loaded, the braking power is made at a higher percent- 
age than is common in freight service, so that the temperature 
stresses in tender wheels are very much greater than in any of 
the cars in the same train; for example: 

Let us assume a tender having a capacity of 8,000 gal., using 
an axle with 54 in. x 10 in. journals. The items relating to the 
wheel problem are as follows: 


MEME SUMDOE  Sanisis a cb kuasvccss.sveseseseeees 150,000 Ibs. 
SUM MUON. daicinana dufiee xy tree v'vcede' es cae 56,000 Ibs. 
Brake pressure at 90 per cent 50,400 Ibs. 


It will be noted that as far as the load is concerned an axle 
of the same dimensions used under 100,000-lb. capacity cars is 
sufficient and it is assumed by a good many roads that, there- 
fore, the 725-lb. M. C. B. wheel is equaly as satisfactory as in 
freight service. This conclusion may be approximately true on 
roads where there are no grades of sufficient consequence to 
call for continuous operation of brakes, but on roads having 
Steep grades requiring brake action to control the speed of the 
train it can readily be seen that the condition is very different 
from that of wheels under freight cars. 

It was shown that the 725-lb. wheel is designed for cars hav- 
ing approximately 30,000-lb. brake pressure. The problem re- 


solves itself to the following: ‘ 
Engine tender, braking power..........cccccccceccscccccces 50,000 Ibs. 
725-Ib. wheel designed for braking power.............eeeeeeee 30,000 Ibs. 
Ne UNO: OUI iiss cveis e's caedesv dactcscocsecicucs 20,000 Ibs. 
Shad Table No. 2, 725-lb. wheel has plate thickness.......... 1.06 Ibs. 
rom Table No. 1, excess metal required for 20,000-lb. braking 

Ne: Pe Wine hdd wiobe de be ee eh Can SF 6N 66 h5 08060 seb ve ceess -25 in. 
Thickness of gg required for tender wheel................ 1.31 in. 
one * ag 05g vo. 2 weight of 33-in. wheel, plate thickness 

.81 in. 


Pein key Sites ed eke SERNA ex OSS Case dhs 0 d0 Sys 825 Ibs. 

This shows that to obtain the same factor of safety under an 
engine tender. having a gross load of 150,000 lbs., as in freight 
service, that an 825-lb. wheel is required. Wheels of this char- 
acter will produce the best results. 

Another reason why wheels for tender service require a larger 
section of metal in the plate is that many engines are equipped 
with straight air brakes which are used independently on the 
engine. Therefore it is possible to use the brakes on the tender 
wheels with greater frequency, or with greater intensity, than on 
the entire train. Also on account of the short wheel base and 
the high center of gravity of the load, there is more swaying 
and greater shifting of the load from one wheel to another than 


= 
in ordinary service. This coupled with the desire to give a 
higher factor of safety in engine service demands a wheel in 
which all parts are proportioned to the stresses which are known 
to apply to the wheel. 

Table No. 5 shows in general the weights of wheels which 
should be used in engine tender and engine truck service. 


Fase No. 5. 
Weight of Engine Tender Wheels. 


. Thickness Me 
Capacity, Weight Total of Plates o Size 
Gals, oi Tank. , Load. in Inches. Wheels. of Journal, 
3,000 21,000 60,000 .68 600 Ss x.7 
4,000 28,000 80,000 75 600 4% x 8 
5,000 35,000 100,000 .87 650 4%x 8 
6,000 42,000 120,000 1.00 700 5 x 9 
7,060 49,000 140,000 1.12 750 5 x 9 
8,000 56,000 160,000 1.25 800 5% x 10 
9,000 63,000 180,000 1.37 830 5% x 10 
10,000 70,000 200,000 1.50 860 6% x 12 
Weight of Engine Truck Wheels. 
For Less Than For 6,000 to For 12,000 to 
Diameter. 6,000 Pounds 12,000 Pounds 16,000 Pounds 
Pressure. Pressure. Pressure. 
24 ins. 410 lbs. 450 lbs. 480 lbs. 
_ eee 460 “ 600 “ 535 “ 
Fen 610 *“ 560 “ 600 “ 
7 ee” 635 “ 680 “ 
Sa: = 650 “ 785 “ 800 “ 


A great many passenger cars are equipped with chilled iron 
wheels and no failure has been reported in years in regular 
passenger service. 


Weight of Passe aes Car Wheel 
eight o assenger Car eels, 
2 Thickness vee 
Weight Total of Plates ° Size of 
Capacity. of Car. Load. in Inches. Wheels. Journal 
8 Whl. Trk. 20,000 35,000 .68 600 8% x7 
eke #5 30,000 45,000 .68 600 3% x7 
fae - 40,000 55,000 81 625 3%x7 
_ Mieke - 50,000 65,000 -93 675 8% x7 
6. -* 60,000 80,000 1.06 725 38%x7 
te sh5 70,000 90,000 1.18 775 3%xT7 
1 =p 80,000 100,000 131 815 44%x8 
12 ” < 80,000 100,000 1.00 700 4%x8 
- ~ 90,000 110,000 1.43 845 4%x8 
12 - “ 90,000 110,000 1.06 725 44%x8 
es “ 100,000 120,000 1.56 875 5 x9 
12 e _ 100,000 120,000 1.12 750 44% x8 
2. = et 120,000 140,000 1.31 815 44%x8 
12 Gs 140,000 160,000 1.43 845 44%x8 


The weight of wheels for passenger service is shown in Table 
No. 6. This is based largely on Table No. 1, although it is self- 
evident that the factors for passenger service are different than 
those for freight service in that the tonnage to be controlled by 
the brakes is less, and therefore, for continuous application of 
the brakes less braking power is required. However, as pas- 
senger trains require special factors of safety, the wheels should 
not be lighter than shown in Table No. 3 for 4 per cent. grades. 
Chilled iron wheels were used under the first Pulman coaches, 
but as the coaches grew heavier the service became too severe 
for the then existing designs of chilled iron wheels, viz., 650 
lbs. for 36-in. wheels, and inasmuch as there was no heavier de- 
sign for the chilled iron wheel at that time, a change was made 
to the heavy steel-tired type of wheel. The service on passenger 
cars is not nearly so severe as in heavy freight and engine set- 
vice, and therefore the chilled iron wheel, if of proper weight, 1s 
eminently adapted to this traffic as indicated by the large num- 
ber of cars equipped with them in constant service year after 
year with no wheel failures. 

It is almost self-evident that wheels should not be purchased 
as freight wheels and used indiscriminately in engine and pas- 
senger service, for the reason that the operating stresses in the 
wheel are not the same in both cases. The process of selection 
is thoroughly recognized in all materials entering into the com 
struction of passenger equipment and should be extended to the 
wheels, which are the most important part of the structure. 

Large sums of money are spent to procure safety in other 
directions, while practically nothing is allowed the chilled iron 
wheel maker for producing the best that can be made for this 
service. Where it is known that wheels are ordered for pa 
senger and engine service, special selection can be made in the 
foundry of the taps from which they are poured, specia! treat 
ment in annealing and special tests after the manufacture has 
been completed can be applied 

The same rules apply here as in the manufacture of am other 
article. There is an opportunity for selecting from the ll res 
of any product in order to secure the most select for any :peci# 
service. Also during the last two years considerable p:0gtes 
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has been made in the use of alloys which can be shown to defi- 
nitely improve not only the wearing quality, but the stability of 
the wueel from structural failure. It is evident that where ex- 
pensive alloys are used and where special manufacturing con- 
sideration is given to a lot of wheels that there must be an in- 
crease in the manufacturing cost. This, however, is very slight 
in most cases, and is returned to the railway in the way of extra 
service, extra guarantees, etc. 

The question of safety in the use of chilled iron wheels is 
often discussed. Safety is a relative term and whether one type 
of wheel is more safe than another depends on a careful record 
showing percentages of failures. The results in service show 
that no type of wheel is entitled to the distinction of,being “ab- 
solutely safe” and when we begin to apply the percentage of fail- 
ures, often the wheels that are supposed to be the most safe are 
compelled to relinquish this claim to some other type. Where 
the rules laid down in this article are followed, there will not be 
one broken wheel in one million in the chilled iron class. The 
study of the metallurgy of the chilled iron wheel shows the 
metal to be ideal for the purpose for which it is used, that is, 
the maximum amount of service and reliability at the least cost. 

Considering the present misapplication of wheels in the case 
of cars of heavy braking power, as compared with their capacity, 
and in the adaptability of chilled iron to produce the best and at 
the same time the cheapest material for wheel manufacture, and 
on account of the reliability of the wheel when the relation of 
the metal to the stresses which it must safely carry is considered, 
we have no hesitancy in recommending 


of the same design, and revolve in bronze bushed capped 


bearings in the saddles, having vertical hand adjustment with 


micrometer measuring guides, and are driven by sleeve worm 
wheels by means of double splines. 
have a bronze ring with teeth of steep lead and hardened steel, 
and the driving worm is of hardened steel fitted with roller thrust 
bearings, both of which are encased and run in oil. 
visions to prevent the escape of oil are made, the flange being 
cast solid with the saddles, extending 2 in. beyond the hub on 


The driving worm wheels 


Special pro- 






























the chilled iron wheel for all classes of 
railway service which now exist, and 
we see no indication of having reached 
the limit; in fact on account of the ab- 
sence of ductility in the metal of the 
tread it is better suited than any other 
material for highly concentrated loads. 
For special cases, such as crane and 
turn-table service, where 100,000 Ibs. 
are carried per wheel, we have no hesi- 
tancy in furnishing standard designs of 
chilled iron wheel. . 

From tests we have made, we are 
positive that if allowed a reasonable 
advance to permit greater care in manu- 
facture and closer inspection on lines which are not now cov- 
ered by standard inspection rules, and if the wheels are ordered 
specially for each class of service, as outlined in this paper, we 
can furnish not only the most economical, but the safest wheel 
made of any material, and guaranteed to stand any service that 
the strongest car or rail can carry, for any capacity or in any 
service, and that the proportionate ratio of comparative safety 
and wear will increase in proportion with the load. 











VERTICAL AND HORIZONTAL MILLING MACHINE 





It will be noted that this machine has about all the features 
that cin be desired for general utility, yet is very flexible in its 


Operat'ons, and is therefore adapted to the different classes of 
work in railroad shops on account of the convenient location 
and s/all number of operating levers, and the fact that one 
transt:::ssion serves for all the moving parts. The machine is also 
s0 de-ivned that the side head can be placed on either side, the 
right left hand upright, or one on each upright, and two 
On the cross rail. 

The diameter of the spindles in the adjustable saddles is 4 
m.; in ‘he sleeve of the driving worm, 3% in.; independent hand 
adjust: ent to spindles, 8 in., and diameter of spindle driving 
Worm wheel, 19 in. . The maximum distance between the .up- 
nights ‘Ss 45 in.; maximum height under vertical spindle, 25 in.; 
maxirum height center of horizontal spindle to top of the 
igs: 17 in.; and maximum distance between horizontal 

in 


ind opposite upright, 36 in. Both spindles are identically 





LATEST DEVELOPMENT IN NEWTON 








MILLING MACHINE, 

the driving worm, and the driving spline shafts are fitted with 
bushings that revolve with them, preventing the escape of oil 
through the splines, as would occur if the shafts had a direct 
bearing on the bushings. 

The spindles are arranged to drive the cutter arbors by means 
of a broad faced key, and to hold these in place by a through 
retaining bolt. The spindle saddles are arranged with the new 
Newton system, which has the adjustment by means of taper 
shoes, putting the stress only on each edge of one shear for 
each surface, thus overcoming the distortion of surface which 
existed under the previous practice of having the bearings on 
both outside edges of the rail or uprights. The horizontal 
spindle saddle and outboard bearing are counterweighted, have 
hand vertical adjustment by means of a rack placed on the front 
of the uprights, and the adjacent faces of the spindle saddle and 
outer bearing, and of the rail, are finished, permitting of their 
attachment to maintain alignment when using an arbor in a 
horizontal spindle or for their elevation by power in unison 
with the rail. The drive for the vertical spindle is clutched, 
and by this means either of the spindles can be run independ- 
ently, or they can be operated in unison as desired. Motion for 
the feed and fast power traverse is taken from a double train 
of bevel gears shown on the right hand side of the machine, to 
the feed and speed box, which is the standard Newton construc- 
tion. The drive for the vertical spindle can be engaged or dis- 
engaged from either side of the machine. 

The cross rail is of box type construction; is counterweighted ; 
has reversing fast power vertical adjustment, and feed with 
nine changes, and the alignment is maintained by having a bear- 
ing on both sides or only one shear. On the right hand up- 
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right, elevating screws have a top and bottom bearing to permit 
of their always being maintained in tension; as the counter- 
weights are heavier than the rail all lost motion is eliminated. 

The work table has square locked gibbed bearings on the 
base, and the drive is by means of an angular rack and spiral 
pinion; there are nine changes of reversing gear feed, and fast 
power transmission serves for operating the table for the eleva- 
tion of the rail, and for imparting reversing feed and fast power 
traverse to the vertical spindle on the cross rail. 

The length of the work table is to mill 7 ft. but this can be 
made any length to suit requirements, and the dimensions of the 
machine over all is 9 ft. in length and 11 ft. in width over 
motor brackets and extending levers. The rack on this table -is 
of steel, and the engaging pinion is of bronze; the motor has a 
speed of 440 to 1,400 r.p.m., giving spindle speeds to the hori- 
zontal spindle of 13.73 and 43.70 r.p.m., and to th vertical 
spindle 11.11 and 35.61 r.p.m. The feeds of the table per revolu- 
tion of vertical spindle is .0349 in. and .3615 in., and to the 
horizontal spindle from .o285 in. to .2045 in. The table feeds 
per minute range from .3915 in. to 4.05 in. on the slow speed of 
the motor, and from 1.245 in. to 12.90 in. on the high speed. ‘he 
quick movement to the table is 66.25 in. on the. slow speed and 
17 ft. 7 in. on the high speed of the motor. The quick move- 
ment per revolution of the horizontal spindle»is 4.82 in., and per 
revolution of vertical spindle is 5.91 in.; the cross feed to the 
vertical head on rail per revolution. is .0392 in. to .406 in., and the 
down feed to the rail is .0468 in. to .485-in. per revolution of 
vertical spindle. 

Motion for driving the machine is transmitted from the motor 
mounted on the pad through the new design of Generali Electric 


rag pinion to the driving spur gear, a bevel gear transmitting iy i 


motion to the vertical shaft, also to the horizontal shaft running 
through the bed for driving the right hand head. This machine 
will -weigh 30,000 Ibs. net, and is the last recently shipped to 
the Australian Railway Commission. 








Contractors ArE RusHING WorK ON THE New Uniow. Sta- 
TION in Baltimore, and according to Gamble Latrobe, general 


agent of the Pennsylvania Railroad in Baltimore, the structure 


should be completed about April 15. It is expected that the con- 
necting street bridge will not be completed until some time later, 
but the road has been practically assured by the contractors that 
the new building will be turned over by the middle of April. 





For HarDENING HicH-Speep Toors the barium-chloride process 
has many advantages. Commercial barium-chloride, to which 
about 2 per cent. of sodium carbonate has been added, is melted 
in a graphite crucible and raised to a temperature of from 2,000 
to 2,125° F. The tool is kept in the bath until it attains the tem- 


perature of the bath, and is then quenched, preferably in an oil- 
bath. 


Tue Supreme Court or Grorcia has rendered a decision sus- 
taining the constitutionality of the state law passed in 1908 re- 
quiring the railroads to equip all their locomotives with electric 
headlights. It was given in a test case, the Atlantic Coast Line 
having refused to obey the law, and upon conviction of its viola- 
tion was fined $250. ' 








“Tre RULE or THE Roap Witt Be to Keep to tHe Ricut,” 
was the order issued by division superintendents of the Lake 
Shore Railroad from Buffalo to Chicago, which required an ex- 


pense of $750,000 to make necessary alterations in signals, 
switches and stations. 





THe Srxty-THirp Meetine of the American Society of Me- 
chanical Engineers will be held in Pittsburgh, Pa., from May 
30th to June 2nd, inclusive. The Society has not met in that 
city since 1884. 





Tue LenicH Vartey Ramroap has decided upon the policy 
of applying steel underframes to all freight cars passing through 
its shops hereafter for general repairs. 


MOTOR DRIVEN BOLT CUTTER 





A striking example of development in connection witl the 
indispensable bolt cutter is shown in the accompanying illustra- 
tion which represents the latest output in that line of the Wiley 
and Russell Mfg. Co of Greenfield, Mass. This machine is 
something entirely new, and combines the features of an opening. 
die bolt cutter, nut tapper, pipe-threader and cutting-off machine, 
with the addition of electric motor drive. The drive is attached 
to a standard machine and forms the feature of main interest. 

In the arrangement of the drive it will be noted that a 
bracket is fitted and bolted to the bed on which the motor shelf 
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APPLICATION OF MOTOR DRIVE TO BOLT CUTTER. 


is secured. This shaft is hinged at the back and has finished 
projecting lugs which rest on the cam shaft operated by the 
lever (A). By this sufficient tension can be kept on the belt 
at all times and the belt can be slackened off when desired to 
shift it from one step to another on the cone pulley. Affer the 
belt is tightened the cam shaft is locked with a binder. The 
lever (B) in front of the motor controls the clutch in the 
large spur gear so that the bolt cutter can be stopped ind: oend- 
ently of the motor. The latter, which is of two horsepower, is 
constant speed and back geared, and is fitted with a rawhide 
driving pinion, The motors are furnished for direct or alternat- 
ing current, reversing or non-reversing. 


It is quite apparent from a study of the design that the entire 
arrangement is strongly and carefully fitted, the machine beims 
guaranteed in fact to cut bolts and pipe to two inches in Jjiam- 
eter. The weight of the machine with motor complete i° 2,300 
pounds. 








Tue Boston & Atsany already has in successful op*:3tion 
telephone equipment covering the whole of its main |: and 
all branches from Boston to Albany. On these four c *cuits, 
extending 390 miles, there are 165 stations. 
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A GENERAL LAY-OUT FOR A MODERN LOCOMOTIVE 
REPAIR PLANT 





At the January meeting of the New York Railway Club a 
paper was presented by H. H. Maxfield, master mechanic of 
the Trenton shops, Pennsylvania Railroad, on the “General 
Lay-out for a Modern Locomotive Repair Plant,” which was 
listened to attentively and occasioned considerable discussion. 
The paper outlined an assumed terminal to meet certain condi- 
tions, one of sufficient capacity to turn out 75 locomotives per 
month with general repairs from 25 engine pit spaces. 

The general assumptions were first, number of locomotives to 
be maintained, 750; average weight of locomotives, 80 tons; 
character of territory served, generally level; character of traffic, 
mixed—high speed passenger, local passenger, fast freight and 
slow freight. Under such conditions as set forth by the author, 
120 per cent. of the locomotives would pass through the shop for 
repairs each year, these repairs varying from a new firebox and 
general repairs to machinery, to repairs such as renewal of 
broken parts, repairs due to wreck, or heavy running repairs 
which are not usually attempted in the ordinary roundhouse. 
These requirements dictated the arrangement of the layout which 
accompanied the paper and is reproduced herewith. 

The following abstracts from the paper were accorded the 
principal discussion : 

The first thing to be determined is whether the erecting shop should be 
of the longitudinal or cross-type. It is not the intention to enter upon a 
discussion of the relative merits of the cross and longitudinal erecting 
shop. The writer has found that, as a rule, the opinion held depends to 
a great extent upon whether past experience has been with a cross or with 
a longitudinal shop. I do not like to pass this point, however, without ex- 
pressing a preference for the longitudinal shop, and passing over the ques- 
tions of cost, floor space, cranes, etc., give as my reasons: 

First, greater flexibility; second, more economical use of track space; 


and third, greater output from a given amount of track space. 
After repairs to a locomotive have been completed it is necessary to fire 


_it up and thoroughly try it out in order to develop minor defects. If a 


roundhouse is available this work is generally taken care of at that place. 
In case of the central shop, however, it is possible that the nearest round- 
house is too remote to allow this being done, and furthermore, it may be 
under different jurisdiction. Assuming the above to be the case, it be- 
comes necessary to provide for this after-trial work at the shop proper. 
To bring the locomotive back into the erecting shop involves a serious 
delay to the legitimate work of that department, it being necessary to hold 
track space in reserve, which prevents bringing other locomotives into the 
shop, which not only reduces the efficiency of the department, but reduces 
the earning capacity of the men. Furthermore, the escaping smoke and 
gases are very objectionable. 

The only satisfactory way to handle this after-trial work is to provide 
a separate building for this purpose, making it an auxiliary to the erecting 
shop, and under the supervision of that department. This auxiliary shop, 
or after-trial shop, as I prefer to call it, should be reasonably close to the 
erecting shop, and yet far enough away to prevent the escaping smoke and 
gases from edine the other buildings. It should be adjacent to the track 
over which incoming engines pass, and also adjacent to the track on which 
engines are tried. Alongside of this building should be a coal platform 
and an ash pit. If we locate this building about 200 ft. from the far end 
of the erecting shop, and about 200 ft. to one side of it on the store- 
house track, the various conditions mentioned will be met. The after-trial 
shop should be rectangular in shape and should have three tracks running 
through it each track being long enough to accommodate two engines with 
their tenders. This building should be equipped with wheel pits and an 
overhead traveling crane. 


A considerable portion of the paper is devoted to a considera- 
tion of the arrangement, dimensions and floor space of the 
various buildings included in the proposed lay-out, which, how- 
ever, are apparent from a study of the drawing herewith. There 
is nothing extraordinary in connection with the layout as pre- 
sented, and it is not expected that the sizes of the various 
buildings given thereon will be correct for all conditions, even 
assuming that the number of locomotives to be maintained is the 
same. As explained by Mr. Maxfield the main idea of the 
paper is to develop a general plan, and he avers that this gen- 
eral plan will fit all conditions up to the point where the num- . 
ber of locomotives to be maintained is so large that any one 
plant of any design, large enough to handle them, will be un- 
wieldy and therefore inefficient. The layout is, however, suffi- 
ciently self-explanatory to readily present the intent of the 
author. It is quite clear from a casual examination that ample 
facilities have been provided to take care of the repairs men- 
tioned at the beginning of this review. 

Principal interest in the discussion which followed the presen- 
tation of the paper centered in a consideration of the relative 
merits of the transverse or the longitudinal shop, and on the 
merits of the so-called after-trial shop. Opinion as usual was 
divided on the first proposition; the transverse arrangement was 
commended by Mr. Westley, of the Philadelphia and Reading 
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Ry., and rather severely criticised by Mr. Chambers, of the New 
Jersey Central R. R. The remaining comment on this question 
was largely non-committal, but the consensus of opinion, and 
Obviously the correct attitude, is to resort to the one best indi- 
cated by conditions. 


The question of the after-trial shop’proved of much interest 
to the auditors and the suggestion generally met with much 
favor. It was believed that locomotives repaired at a central 
shop should be turned over to the various divisions where they 
belong ready for service, not ready for trial. Even if a round- 
house is present in connection with the central shop it was 
agreed that the burden and expense of careless workmanship or 
unavoidable defects should be upon the shop, and not upon the 
roundhouse organization. This plan was endorsed by Mr. Flory, 
of the New York, Ontario and Western Ry., and excepted to 
by E. O. Elliott on the following grounds: 


“I want to take exception to the after-trial shop which has 
been considered one of the salient points in this paper. I re- 
member a shop where they had an after-trial department and 
engines which were repaired were standing around for a week 
or a week and a half afterward, while they were needed in 
service. This shop was then in its first stages of organization, 
so finally they did away with the after-trial features, and dis- 
ciplined the organization so that the engines, when they left the 
shop, were ready to go into service without much time being 
spent tinkering on them. Now we feel that the moral effect 
of having somebody go over the work after it has been com- 
pleted and fix up the defects is something to be considered. I 
see the point is made that the after-trial shop would be under 
the control of the superintendent or master mechanic. There- 
fore he is responsible in the end. But so long as human nature 
is human nature, if we have this after-trial shop, those work- 
ing in the different departments will be anxious to get rid of 
the work as soon as possible and shove it off on the after-trial 
shop.” 

The subject of the after-trial shop is in reality the most im- 
portant consideration presented in the paper. It is a point 
which, although it crops up with surprising regularity, still re- 
mains undecided, and it is to be regretted that it was not ac- 
corded a more extended discussion. On the whole, Mr. Max- 
field’s paper is to be commended in that it introduced subjects 
which are of timely interest without mere adherence to the 
question of a speculative shop layout. 








PENNSYLVANIA RAILROAD Repuces Fire Losses.—The annual 
report of the Insurance Department of the Pennsylvania Rail- 
road system, recently issued, shows that the company’s losses by 
fire in 1910 were $280,097, as compared to $402,615 in 1909—a 
reduction of almost a third. In the past few years the Penn- 
sylvania Railroad has redoubled its efforts to prevent fires along 
its lines. Many corps of employees have been trained in nre 
fighting, until to-day the company’s own organization of fire- 
men extends over the entire system, in every station, round- 
house and shop. In addition, yard locomotives have been 
equipped for fire fighting service in congested districts. That 
the company’s methods are proving efficacious is indicated by the 
fact that in 1910 there were 379 fires on the property extin- 
guished with the railroad’s fire apparatus and by the company’s 
own employees, with only a loss of about $18,000. In 1909 there 
were 321 fires extinguished by company apparatus and employees 
and the loss was approximately $20,000. 





Raitway Accipents Asroap.—A. L. Mohler, vice-president and 
general manager of the Union Pacific, returning from a tour of 
Europe, finds occasion to take exceptions to the general belief 
abroad that there are a great many more train wrecks in this 
country than there are anywhere in Europe, which he declares is 
entirely unfounded. In his trip Mr. Mohler discovered that the 
same conditions of railroading obtain there that are found here, 
and he believes, personally, that there is an even greater average 
of accidents. 





SOLID ADJUSTABLE DIE HEAD 





The Landis Machine Co., of Waynesboro, Pa., has recently 
brought out a new type of die head known as a “Solid adjust- 
able Die Head.” The purpose of this is to take the place of the 
solid dies now in use on any of the screw machines and other 
types of machines where the work is backed out of the die 
after the thread is cut. The die head is illustrated herewith, 
showing the 1 in standard size which has a range from % to 
I in. 

The die head is held in the turret of any ordinary screw ma- 
chine, and trips off by retarding the forward motion of the 
carriage. It is also made without the tripping device for special 
requirements. The tripping arrangement is such that when the 
desired length of thread is cut, the die head will trip and 
revolve with the work until the machine has time to reverse, 
The dies are made from high speed steel and can be ground 
and re-ground many times, thus giving a life much greater than 
a solid die, besides never requiring to be annealed, hobbed or 
retempered, and they are readily adjustable to take up wear in 
addition to the adjustment for different diameters. 





A NEW DIE HEAD. 


One set of chasers can readily be set above or below their 
rated diameter. For instance, % inch (13 thread) can be set to 
cut 1 in. diameter when desired, or they can also be set to cut 
% in. diameter. The angle in the thread, however, will not be 
quite ideal, but all that is required for ordinary screw machine 
work. With other types of die heads a special set of chasers is 
required every time it is desired to cut other than standard 
pitches. With this head any diameter within the range of the 
head can be cut with one set of dies so long as the pitch is the 
same. In very special cases where absolutely correct pitch is 
required, it would be advisable to use special holders so as to 
set the chasers on the exact angle to correspond with the angle 
of the thread, but ordinarily this is not required. Chasers can at 
all times be ground to suit the material to be cut; any amount 
of rake can be given that is necessary, thereby insuring the best 
possible cutting condition and securing ideal results. 

The special advantages with this type of head are that it will 
admit of very much increased cutting speeds over others, has 4 
life many times that of any other, has a wide range, any one 
chaser of a set can be adjusted independently of the others, if 
necessary, and each grinding of the dies gives all the qualities 
of a new die. Any chaser of a set can be replaced without 
replacing the complete set. By using this die very high cutting 
speeds are readily acquired, equal to the turning and drilling 
speeds on the other operations of the screw machine, so that the 
speeds need not be reduced in the threading operation for the 
accommodation of the die, as is the case with the solid dies. 


\ = 
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HORIZONTAL BORING, DRILLING AND MILLING 
MACHINE FOR WIDE RANGE OF WORK 





In the design of this machine the Fosdick Machine Tool Com- 
pany has embodied several features of interest, such as a deep 
bed of great rigidity, which makes the machine self-contained 
and a foundation unnecessary, and insures perfect alignment of 
the table with the spindle and outer support at all times. All 
the gears are of steel, of heavy pitch; all bearings are [arge 
and bronze bushed, and all moving parts are covered. A mere 
cursory examination of the design creates at once the impression 
of unusual strength combined with a compactness seldom ob- 
served in connection with this particular tool. It is especially 
adapted for hard service under varying conditions, and appears 
to be particularly suitable for the requirements of railroad ma- 
chine shops in general, where a boring mill of larger dimen- 
sions would be unnecessary. 

The drive in this machine is either through the cone or speed 


Adjustment of the spindle head, platen and outer supports is 
made by screws accurately spaced. The ends are provided with 
micrometer collars, graduated to .oor in., making it possible 
to bore, drill and mill surfaces to exact distances apart without 
the use of jigs, which makes it an invaluable machine for the 
tool room or wherever great accuracy is required. The work- 
manship and material are the best obtainable, and are guaranteed 
throughout. The floor space is 13 ft. 8 in. and the approximate 
net weight is 7,700 lbs. 








THE PENNSYLVANIA’S RELIEF FUND SYSTEM 





More than two and one-quarter million dollars in benefits were 
distributed during the year 1910 to members of the Relief Funds 
of the Pennsylvania Railroad System, according to a report 
recently issued by the company. The membership of the Funds 
on December 31st, 1910, was 162,052, or nearly 85 per cent. of 
Some idea of the 

















box. A four step cone pulley is used, the largest step of which the total number of employes in the service. 
POWERFUL HORIZONTAL BORING, DRILLING AND MILLING MACHINE. 
is 14 in. by 334 in, permitting the use of a 3 in belt. The extent of the work of the relief departments can be had from 


speed box is provided with éight changes of speed, all instantly 
available. Both cone and speed box drives can be started and 
stopped trom the front of the machine by a conveniently located 
lever. The machine can be reversed by the use of a reversible 
countershaft. The spindle head on outer support for the boring 
bar are raised and lowered simultaneously by power or hand. 
lt is fitted with an automatic safety trip to prevent any accident 
due to carelessness. The spindle is of crucible steel, accurately 
ground, and is fitted with a Morse taper. It passes through a 
soft iron sleeve and is driven by a large key. The thrust is 
taken up on ball bearings. 

The sleeve runs in bronze bearings and carries the driving 
Sear. It is equipped by a device whereby the spindle can be 
kept in line after any amount of wear. The front of the 
Sleeve forms a face plate to which milling cutters, facing heads 
or other tools may be attached, thereby relieving the spindle bar 
‘0 a large extent, and also eliminating chattering when using 
large milling cutters. The table is of heavy construction, has 
T slots planed in it, and is scraped absolutely square with a line 
passing through the center of the spindle. An automatic safety 
‘top is provided here also to prevent breakage due to the care- 
lessness of the operator. It has a longitudinal motion by hand 
and a cross motion by hand or power. There are eight changes 
of feed, all reversible, which are obtained through one box. 





the fact that during the past year payment to the families of 
members who died amounted to $839,750.87, while $1,440,967.42 
was paid to members who were unable to work. Since the Re- 
lief Funds for both the Lines East and West of Pittsburgh were 
established some 25 years ago, $11,949,213.01 has been paid to 
the families of members who died, and $17,814,217.49 to mem- 
bers unable to work, or a total distribution to December 3rst, 
1910, Of $29,763,430.50. 

The report recently issued shows that during the month of 
December alone the sum of $192,124.73 was distributed to mem- 
bers of the Pennsylvania Relief Funds who had become in- 
capacitated for work on account of sickness or accident, and to 
the families of members who died. In December, on the Lines 
East of Pittsburgh and Erie, the payments in benefits to the 
families of members who died amounted to $61,408.03, while to 
members incapacitated for work they amounted to $78,640.95. 
The total payments on Lines East of Pittsburgh since the Relief 
Fund was established in 1886 have amounted to $21,644,748.84. 
The Relief Fund of the Pennsylvania Lines West of Pittsburgh 
paid during December a total of $52,075.75, of which $12,937.50 
were for the families of members who died, and $39,138.25 for 
members unablé to work. The sum of $8,118,681.66 represents 
the total payments of the Relief Fund of the Pennsylvania Lines 
West of Pittsburgh since it was established in 188. 
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HOT SAW AND BURRING MACHINE 


One of the most interesting and useful machines recently 
placed on the market for the forge shop equipment is a hot saw 
and burring machine manufactured by the Ajax Mfg. Co., Cleve- 
land, Ohio. This machine has been designed and is intended 
primarily for service in connection with an upsetting forging 

















THE AJAX HOT METAL SAW. 


machine, a complete line of which machines the same company 
manufactures, and the designing and marketing of this ma- 
chine has been prompted by the desire of the manufacturer to 
further economize in the production of machine-made forgings 
By the use of a hot saw and burring machine the headed forg- 
ing may be sawed off the bar immediately after it is upset, thus 
leaving a clean, square end, and likewise the burrs or fins which 
are formed after a set of dies have been used, can be removed 
very readily. 

The machine as shown in the illustration herewith is similar 
in general design to a double ended grinding or emery wheel 
stand. On one end of the shaft is a head fitted with a milled 
band and a milled disc face. This end is used for removing 
the fins or burrs from the upset forgings. The opposite end 
of the shaft carries a hot saw for cutting off the forging froir 
the bar. These machines are built in three sizes, with 14-in., 
20-in. and 30-in. diameter of saws and burring heads. They op- 
erate at a high rate of speed and are consequently built rigidly 
with large bearings and ample provision for lubrication. The 
utility of such a machine will be fully appreciated by users of 
upsetting forging machinery. 








REMARKABLE Recorp oN Harriman Lines.—Ihe Harriman 
lines carried 10 per cent. of the estimated 1910 passenger traffic 
of the United States, or 49,491,000 people, without fatal accident 
to any of the number. The report, containing this data, just has 
been compiled in the offices of the director of maintenance and 
operation, and covers the total system of some 17,960 miles. The 
total number of passengers carried on a one-mile basis was 
3,000,000,000. The figures of the country’s railroads for 1910 
have not yet been compiled by the government, but in 1909 the 
{nterstate Commerce Commission reported the number of pas- 
sengers carried as 29,000,000,000. In the year 1903-1904 the num- 
ber of accidents on the Union Pacific was 20 for 1,000,000 loco- 
motive miles. In the final half of 1910 it was only .4 for 1,000,000 
locomotive miles. On the Pacific system of the Southern Pacific 
the number of accidents per 1,000,000 locomotive miles was re- 
duced in the same time from 20.5 to 10.5. 





— 
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BACK GEARED CRANK SHAPER WITH MOTOR DRive 
AND SPEED BOX 





This handsome and substantial tool is the latest production of 
the John Steptoe Shaper Co., of Cincinnati, O., and it embodies 
several distinctive features which entitle the design to a carefyl 
study. In particular the drive, which is very simple, consisting 
of a small gear on the motor with a large gear on the speed 
box shaft, is of particular interest. The motor is set on a sub- 
base, cast on the base of the shaper, and therefore rests on a 
very solid foundation, and avoids the possibility of shaking the 
machine when running. 

Four changes of speed are secured through the speed box, 
and by means of the back gears eight changes are secured. The 
speed box is so arranged that no clutches are used, and there- 
fore no gears run idle on the shaft. When one gear is shifted 
in position, the other is shifted out, thereby making a very 
effective drive and reducing the wear to a minimum. All the 
bearings in the speed box are equipped with ring oilers which 
keep the shafts constantly flooded in oil. Spiral oil channels 
are chased in the shaft to insure the proper distribution of the 
oil over the entire bearing. A large bush is provided where 
the driving shaft from the shaper enters the speed box. This 
bush enters the column of the shaper and also the speed box 
bearing. The driving shaft is therefore relieved of any possible 
strain that might come from the speed box, as such strain 
would come directly on the bush provided for that purpose. 
This bushing is equipped with ring oilers, both in the column 
of the shaper and in the speed box. The intermediate shaft in 
the shaper is also provided with ring oilers and bushings which 
can be readily removed and replaced at any time should it 
become necessary. 

The machine can be stopped or started by means of a clutch 
which operates in the hub of the large gear. One pound pres- 
sure on the clutch lever gives 128 pounds pressure on the ring, 
so that the starting operation can be effected by an almost 
imperceptible effort. It is advanced, in fact, that this can be 
effected by means of the thumb and first finger of the right 
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NEW STEPTOE SHAPER. 


hand. All of the clutch mechanism is fully enclos d, thus 
avoiding any possibility of accident to the operator. 

It is clearly apparent, from a study of this machine, that the 
drive, irrespective of other points of superior merit, is $0 
simply constructed that there is in reality nothing pertaining © 
it which could become out of order. It is a sensible and prac 
cal machine throughout, and fully maintains the reputation of 
its builders. Ee 
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STANDARDIZATION OF CHILLED IRON CAR WHEELS. 
WESTERN RAILWAY CLUB. 

W. S. Killam presented one of the most valuable papers that 
has been read before any of the clubs this year, at the January 
meeting of the Western. This paper is too important to be re- 
viewed in the space permitted here and is therefore reprinted 
in abstract in another part of this issue. 





TRANSPORTATION OF DANGEROUS ARTICLES. 


NEW ENGLAND RAILROAD CLUB. 





At the January meeting Col. B. W. Dunn, chief inspector of 
the Bureau for the Safe Transportation of Explosives and 
Other Dangerous Articles, presented practically the same paper 
he has read before many other railway clubs during the past 
year on this most important and interesting subject. It was 
fully illustrated with lantern slides. 





APPRENTICESHIP. 
“WESTERN CANADA RAILWAY CLUB. 





At the January meeting it was decided that Mr. Gower’s paper 
n “Apprenticeship,” which had been presented at a previous 
meeting, should not be allowed to go without further efforts on 
the part of the club to put the ideas suggested into operation, 
and it was decided to appoint a committee who should inter- 
view the managements of the various railroads in that district 
to see if some action could not be taken by these roads to fur- 
ther the modern ideas of apprenticeship training. The commit- 
tee appointed consisted of the following gentlemen: S. J. Hun- 


gerford, W. E. Woodhouse, A. H. Eager, G. W. Robb and T. 
G. Armstrong. 
S. A. Gidlow, general secretary of the St. Johns Ambulance 


Association, Canadian Pacific Railroad, presented a paper on 
“First Aid to the Injured.” This paper pointed out the value 
of first aid knowledge i in all conditions of existence—particularly 
in hazardous occupations, around shops, etc. It explained the 
course of lectures, giving a syllabus, that are given to the classes 
tow being organized among all classes of employees throughout 
the Canadian Pacific Railroad System. These classes are very 


carefully conducted and examinations are given to assure a cor- 
fect understanding of the work. There are now 51 classes, con- 
sisting of 1,607 men, in operation on the various divisions. 

This paper aroused a most intéresting discussion and many 
Points 


f interest and value were brought out. 





GEN!;RATION AND DISTRIBUTION OF ELECTRIC 
POWER AND ITS APPLICATION TO RAILROADS. 
CANADIAN RAILWAY CLUB. 





F. D: ‘lington, chief engineer of the Railway Department of 
the Westinghouse Electric & Manufacturing Co., at the Feb- 
Tuary meeting of this club presented a most interesting and in- 
Sttuctive paper on the application of electricity to railroad ser- 
vice. In a very clear manner he pointed out the predominating 


importance of the load-factor of the power station on the unit 
cost of output. Assuming that the power plant is used exclu- 
sively for transportation purposes the power factor must of 
necessity be very low unless a tremendously expensive storage 
battery equipment is installed, as has been done by the New 
York Central Lines. Costs of current at the switchboard under 
various assumed conditions were given to illustrate this feature. 

The impression gained from a reading of this paper is that 
Mr. Darlington does not favor the electric operation of rail- 
roads in general unless other features than economy are the 
controlling ones. This idea is based on the poor load factor and 
does not hold if it is possible to either purchase current from 
an outside source or to have sufficient uses outside of trans- 
portation for current from a central power station to give it a 
satisfactory load factor. This in many cases can be done with 
not only direct economy on the transportation costs, but also an 
improvement on the manufacturing conditions in the neighbor- 
hood. 





THE EFFICIENCY OF TOOLS AND ECONOMY IN 
MANUFACTURING THEM. 
CANADIAN RAILWAY CLUB. 





W. M. Townsend, supervisor of tools, Montreal Locomotive 
Co., presented a very valuable paper at the January meeting of 
this club on the manufacture of tools. The subject of milling 
cutters yas first considered in detail and the best design and 
proper method of handling in the manufacture were very clearly 
indicated. It was stated that cutters having a diameter much 
less than 6 in. should not have inserted teeth, but above that 
size inserted teeth were often advisable. The cost of the dif- 
ferent kinds of steel suitable for this use was discussed, as well 
as the proper size and shape. Next the author considered the 
regular list of tools used on lathes, planers, etc., and stated that 
a great saving can be made by using a piece of billet steel for the 
body of the tool and welding a tip of high speed steel at the 
cutting edge. The methods of doing this were very clearly ex- 
plained in detail. Drills were then considered in much the same 
manner as were also reamers. Attention was drawn to the im- 
portance of having an accurate distribution of tools in order to 
obtain the greatest economy. This should be under the control 
of a specialist who also is the expert on tool design and manu- 
facture, and should not be left to the tool room foreman, whose 
duties prevent him from properly following up the use and 
abuse of the various tools issued. 








Tue Jacoss-ScnHupert Unitep States Fire Box Company, 
Coatesville, Pa., has applied for a charter under Pennsylvania 
laws. Those interested are A. F. Huston, Charles L. Huston 
and Joseph Humpton of the Lukens Iron & Steel Company, to- 
gether ith a number of officials of the Atchison, Topeka & Santa 
Fé Railroad. The company controls the patents and has erected 
and equipped a plant at Coatesville for the manufacture of the 
Jacobs-Schupert fire boxes for locomotives, invented by Henry 
W. Jacobs, assistant superintendent of motive power of the Santa 
Fé Railroad, and Frank W. Schupert.—Iron Age. 
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PERSONALS 





Harry D. BisHor has been made roundhouse foreman at Belen, N. M., 
vice C. C. Brooks. 


C. M. Wuitney has been made general foreman of the ’Frisco shups at 
Cape Girardeau, Mo. 


C. C. SHerHerpson has been appointed assistant foreman of the Santa 
Fe at Albuquerque, N. M. 


L. L. Cottier has been appointed foreman of the Santa Fe at Ashfork, 
Ariz., vice J. Williams, resigned. 


H. S. Lioyp has been made master mechanic of the Tennessee, Alabama 
& Georgia R. R., at Alton Park, Tenn. 


Grorce Sprattey has been made master boilermaker of the Colorado 
Midland R. R. at Colorado City, Colo. 


W. C. RapxeE has been appointed master mechanic of the Northern Pacific 


R. R., with headquarters at Staples, Minn. 


E. L. Ricuarpson has beeen appointed general foreman of the Norfolk 
and Western Ry., with office at Roanoke, Va. 


Cuartes Maney has been appointed superintendent of shops of the 
National Railways of Mexico, with office at Aguas Calientes. 


D. L. Rinciter has been made roundhouse foreman of the Trinity and 
Brazos Valley Ry. at Teague, Texas, vice E. L. Critz, transferred. 


J. B. Kripatrick has been made superintendent of motive power of 
the first district of the Rock Island system, with office at Chicago. 


S. W. Mutiinix has been made superintendent of motive power of the 
second district of the Rock Island system, with office at Topeka, Kans. 


C. M. Taytor has been made superintendent of motive power of the 
third district of the Rock Island system, with office at Shawnee, Okla. 


C. A. Woop succeeds C. W. Tessier as general foreman of the car 


department, National Railways of Mexico, with office at Aguas Calientes. 


J. E. HensHaw has been made superintendent of the St. Louis & San 
Francisco Ry. shops at Springfield, Mo., succeeding T. W. Lillie, resigned. 


‘TT. M. Price has been made superintendent of the shops of the Detroit, 
Toledo & Ironton at Jackson, Ohio, vice H. F. Martyr, resigned as general 
foreman, 





V. W. Enter has beeen appointed a general foreman of the Rock Island 
Lines, with office at Rock Island, IIll., succeeding J. E. Loy, assigned to 
other duties. 


E. T. Mitier, general foreman of the Concord shops of the Boston & 
Maine R. R., has been appointed general car inspector with office at 
Boston, Mass. 


G. S. Hunter has been appointed a master mechanic of the Missouri, 
Oklahoma & Gulf R. R., with office at Muskogee, Okla., succeeding J. F. 
Grealy, resigned. 


J. W. Sati, superintendent of machinery of the Kansas City Southern 
R. R., at Pittsburg, Kans., has had his authority extended over the Arkan- 
sas Western R. R. 


W. J. Totterton has been appointed assistant general superintendent of 
motive power of the Chicago, Rock Island and Pacific Ry., with head- 
quarters at Chicago. 


N. S. Brooxs, general foreman of the Baltimore and Ohio R. R. at 
Keyser, W. Va., has been appointed assistant master mechanic, with office 
at Cumberland, Md. 


E, O. Roxtines, assistant master mechanic of the Louisville and Nash- 
ville Ry. at Howell, Ind., has been promoted to be master mechanic, with 
office at So. Louisville, Ky. 


T. M. Pricer, assistant master mechanic of the Detroit, Toledo & Iron- 
ton Ry., at Jackson, Ohio, has been appointed general foreman, with office 
at Jackson, succeeding H. F. Martyre, resigned. 


W. G. Tawse, road foreman of engines of the Chicago & Eastern Ulinois 
R. R., has resigned that position and is now with the Locomotive Super- 
heater Company, New York, with office at Chicago. 


Wittram P. Carrot, terminal foreman of the New York Central & 
Hudson River R. R., at Buffalo, N. Y., has been appointed master me- 
chanic, with office at Rochester, succeeding F. M. Steele, resigned. 


— 
— 


M. Weser has been appointed master mechanic of the Albuquerque dj. 
vision of the Atchison, Topeka & Santa Fe Coast Lines, with office at 
Winslow, Ariz., succeeding William Daze, assigned to other duties. 


W. G. Hamme ti, formerly chief engineer, has beeen appointed purchasing 
agent of the Atlanta, Birmingham and Atlantic R. R. He relieves W, p. 
Knott, who has been given leave of absence on account of ill health. 


O. T. Harroun has resigned as tool foreman of the Chicago & Alton R 
R. and the office is abolished. Mr. Harroun is secretary of the American 
Railway Tool Foremen’s Association, and is temporarily located at 
Odin, Iil. 


O. S. Jacxson, master ‘mechanic of the Chicago, Indianapolis & Louis. 
ville Ry., at Lafayette, Ind., has been appointed superintendent of wiotive 
power of the Chicago, Terre Haute & Southeastern, with office at Terre 
Haute, Ind. 


G. L. LamsBetu, master mechanic of the St. Louis division of the Mobile 
& Ohio R. R., at Jackson, Tenn., has been appointed master mechanic of 
the Mobile division, with office at Whistler, Ala., succeeding E. G. B:ooks, 
assigned to other duties. . 


J. P. McCuen, formerly superintendent of motive power of the Cincin- 
nati, New Orleans & Texas Pacific Ry., and who retired recently after 30 
years of service, will be retained with the road in an advisory capacity, 
with the title of general inspector, 


Jno. A. Crarxe, of the purchasing department of the Canadian Pacific 
Ry. at Montreal, died on Feb. 5, aged 63 years. Death ensued from hemor- 
rhage of the brain brought on by a fall sustained while in attendance at 
the funeral of the late chief engineer of the road, J. E. Schwitzer. 


C. W. Dreman has beeen appointed master mechanic of the Green Bay 
& Western Ry., the Kewsunee, Green Bay & Western R. R., the Alinapee 
& Western Ry. and the Iola & Northern R. R., with office at Green Bay, 
Wis., succeeding W. P. Raidler, resigned to engage in other business. 


F, O. WatsH, master mechanic of the Atlanta & West Point R. R. and 
the Western Railway of Alabama, at Montgomery, Ala., has been ap- 
pointed mechanical assistant to the general manager of the Brazil Railroad 
Company, in charge of the mechanical department, with office at Sao Paulo, 
Brazil, S. A. 


J. W. Marpen, superintendent of the car department of the Boston & 
Maine R. R., has resigned after fifty years of continuous service. The 
above position which Mr. Marden held since 1907, is now abolished, and 
the business of that department will come under the supervision of H. 
Bartlett, general mechanical superintendent. 


Witrarp Doup, shop engineer of the Chicago, Burlington and ()uincy 
R. R., resigned from that position February 1, and has beeen appointed in 
a similar capacity on the Illinois Central R. R. Mr. Doud will give his 
particular attention to planning improvements in power plants, and other 
features of shops which come especially under the mechanical department. 


GeorcE Parsons Sweeter, late master mechanic Allegheny shcps, Penn- 
sylavania lines, Northwest system, who died at his home in Allegheny on 
January 10, 1911, was very well known in mechanical circles and has been 
in continuous service with the Pennsylvania for more than thirty-five 
years. Mr. Sweeley was born in Montoursville, Pa., on July 18, 1856. He 
was a member of the M. M. and M. C. B. associations, the Pittsburg Rail- 
way Club, the Bellevue Club and the Masonic fraternity. 








CATALOGS 


Vatves.—The Nelson Valve Co., of Philadelphia, Pa., has issued a large 
folding leaflet illustrating and describing its various globe, angle, gatc and 
check valves, and which contains much valuable information for users of 
these parts. 


Batt Bearincs.—The Hess-Bright Mfg. Co., of Philadelphia, Pa., has 
isssued two leaflets on magneto bearings and centrifugal basket mountings, 
which retain the attractive appearance so characteristic of the literature 
issued by this company. 


LatHe Erriciency.—This is the title of avery instructive catalog just 
issued by the American Tool Works Co., of Cincinnati, O. It deals with 
the facts about engine lathes and illustrates several of the prominent designs 
of the latter as manufactured by this company. 





Conpuit Propucts.—In catalog 436 the Sprague Electric Co., of New 
York, presents a variety of illustrated descriptive matter in connection 
with its conduit products which in the form compiled becomes exceedingly 
valuable as a reference book for those interested in this line. The catalos 
which contains 42 pages, is eonveniently divided into sections, and is cat 
fully indexed. 
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Wires AND CaBLEs.—A very handsome catalog, entitled Bulletin No. 4787, 
has recently beeen issued by the General Electric Co., devoted to the sub- 
ject of wires and cables. The publication should be of considerable service 
to purchasing agents, central station managers, and all having occasion to 
buy or use wire and cable for any service. The book contains much data, 
but no prices, 





Power AND LicHTinc TRANSFORMERS.—In Bulletin 451, issued by the 
Triumph Electric Co., of Cincinnati, O., will be found a complete descrip- 
tion of the “Triumph Type L” transformers, and the many points of supe- 
riority which they possess are specially featured. The bulletin is well 
written and the various points in the description are presented in a manner 
which renders them particularly interested. 


SrzeL PLATE AND ManuFractureD SHapes.—The Carnegie Steel Co., of 
Newark, N. J., has just issued its Waverly Warehouses Stock List No. 6 
which is complete with the usual information in regard to the available 
stock of the Carnegie Company. The pamphlet contains a very attractive 
map of Waverly, N. J., which graphically illustrates the enviable location 
of the plant in relation to its railroad facilities. 


Too. Room Furnaces.—Bulletin “R,” recently issued by the Rockwell 
Furnace Co. of New York, describes a gas furnace for tool room use which 
is of decided interest. It in reality embodies eight furnaces in one and 
is thoroughly adapted for accurately heat treating small tools, etc., and for 
annealing, hardening, tempering and forging. This is a most compact and 
complete furnace and is well designated as a necessary, if not an indis- 
pensable, accessory to an up-to-date tool room. 


Brake BEAMS.—The Chicago Railway Equipment Co. has recently issued 
under the title “The Railway Equipment Primer,” a novel presentation 
of the merits of the Creco brake beam. This little book is strongly remi- 
niscent of our old school day companions, the “Rollo Books,” and its 
compiler, Bruce V, Crandall, has in happy vein brought some compelling 
points home to us. Notwithstanding its gloss of humor, however, there is 
a prominent truth embodied in the little book, and as the perusal of its 
pages progresses it becomes apparent in a way which is quite appealing. 
-Railroad men should read this primer, and if their interest equals our 
own they will be well repaid. 


StoracE BatTer1ES.—This attractive catalog is published in the inierests 
of the Edison Storage Battery Co., and for the purpose of disseminating 
complete and useful information in regard to the new Edison storage bat- 
tery. It is intended that it shall answer satisfactorily not only the ques- 
tions of the novice, but of the man who knows batteries, and who is familiar 
with the electric vehicle. It deals principally with comparison betweeen the 
3 battery and those of the older types, and without referring by name 
to My particular make of lead battery, all of the comparisons referred to 
in the catalog are based upon actual experience, and all statements may be 
easily verified by any competent and honest expert. 


Etectric SupPiies.—Bulletin No. 4818, just issued by the General Elec- 
tric Co., describes an oil break switch adapted to use on alternating current 
series arc systems for sectionalizing feeder systems, cutting in and out 
transformers, and similar classes of service requiring a switch to be operated 
under load. Bulletin 4811 contains descriptive matter and data in con- 
siderable detail on drum controllers for industrial service, and super- 
sedes the General Electric Co.’s previous bulletin on this subject. Bulletin 
No. 4791 describes the General Electric regulators of the induction type and 
switch type, single and polyphase, hand operated and automatically oper- 
ated. It contains connection and dimension diagrams, together with 
weights of the various regulators described. 


ELECTRICAL CATECHISM—D1rect CurrENT ApPaRATuS.— Fairbanks, Morse 
& Co., Chicago, have published a very interesting booklet giving, in simple 
language, definitions for electrical terms and describing the construction 
and uses of different electrical machines. As the title indicates, this treatise 
's prepared in the form of a series of questions and answers. It was orig- 
nally prepared for the use of salesmen only, but there has been a consid- 
trable demand for it by others. The booklet is well illustrated and 
printed on enameled paper. The insight which it gives to thé products 
ot Fairbanks, Morse & Co. makes it very interesting to engineers, and, to 
ene who is not familiar with electrical machinery, this pamphlet will be of 
great assistance. It will be sent on request to interested parties. 


— STEELS.——-An artistic catalog which has been recently issued by 
“dgar Allen & Co., Ltd., of Sheffield, is devoted to a considerable discus- 
‘ior of high speed steels and their application to the usual and unusual 
Pevesses wherein employed. The catalog, in addition to specific informa- 
— in regard to shapes snd sizes of tool steel, deals somewhat exhaustively 
with other products of the company. It graphically illustrates all kinds 
castings for locomotives, and the important features in connection 
ties ne Edgar Allen & Co.’s output; rails, railway crossings and switch 
rg : : not by any means neglected. The catalog will invite an at- 
the ned perusal, and although the company will be pleased to suppiement 
be ob ation if required, its completeness is such that little more. can 


DisPATCHING.—Bulletin No. 501, just issued by the 
ates Electric Co., of New York and Chicago, is designed to 
curate information in respect to the application of selective call- 


TELEPHONE TRAIN 
United 
Present a, 





ing to railway service, and in particular to the use of the Selector Tele- 
phone System in train dispatching. The bulletin describes the development 
of the system and explains fully the functions and service of the Gill 
selector and the answer-back. The circuits and the outfits for calling 
with -the local battery bell and the main line bell are described and illus- 
trated and some facts regarding the economic advantages of substituting 
selective telephone train dispatching for the telegraph sounder call are 
convincingly assembled. The selector outfits to operate under the various 
optional arrangements are conveniently grouped, as to equipment, and des- 
ignated by code numbers. 


Cranes.—The Whiting Foundry and Equipment Co., of Harvey, IIL, 
under the title “Cranes of All Types—for Every Service,” has issued a 
40-page catalog which in condensed form gives a description of special 
features of Whiting cranes, also views of installations and list of principal 
customers. The intent of the catalog is to convey that there is a Whiting 
crane for every service and this is well borne out in the profusely illus- 
trated matter which is a prominent feature. The great diversity in opera- 
tions which are permissible are presented in a manner which endows it with 
particular interest. A considerable portion of the catalog is devoted to a 
detailed description of the component parts. The Whiting Company will be 
pleased to furnish a copy of the catalog on request and it will well repay a 
perusal by anyone interested in the subject. 


Locomotive Sarety Vatves.—The Crosby Steam Gage and Valve Co., 
of Boston, Mass., has recently issued a most valuable and instructive little 
treatise under the title “The Measurement of Steam Discharge in Loco- 
motive Pop Safety Valves.” The book is a report of such tests as con- 
ducted in April and June, 1910, by Professor Edward F. Miller at the 
Massachusetts Institute of Technology to determine definitely the two im- 
portant questions, “How much steam will a safety valve discharge?” and 
“How much will it relieve a boiler?” The report will repay careful study 
and analysis. For those who may have a special interest in the subject 
a discussion of the work is appended showing its practical application in 
railroad work and its value to the mechanical engineer and superintendent 
of motive power. The Crosby Company also issues an attractive pamphlet 
on the Crosby principle in safety valves for locomotives which is fully and 
clearly descriptive of its locomotive safety valve. 








NOTES 





F. W. Mitter Heatinc Co.—On March 1, 1911, this company assumed 
occupancy of its new suite of offices 314-315 McCormick Bldg., 198 Michi- 
gan Boulevard corner Van Buren St., Chicago, III. 


Pressep STEEL Car Co.—At the regular quarterly meeeting of the board 
of directors of this company, held January 25, 1911, O. C. Yayley was 
elected a director to fill the vacancy caused by the recent death of one 
of the members of the board. 


JoserH Dixon Cruciste Co.—During 1910 this company of Jersey City, 
N. J., supplied graphite and graphite lubricants to 210 different steam 
railroad companies. Its business with the steam railroads increased 53 
per cent., and during the same period it sold the same products to 91 
automobile manufacturers, increasing its business with them 260 per cent. 


Burton W. Mupce & Co.—This company, of Chicago, Ill., have added 
materially to their well equipped organization by electing Thomas A. Gar- 
land a vice-president. The attention of Mr. Garland will be directed to 
the development of car ventilating and refrigerating devices, patented by 
him while superintendent of refrigerator service of the Burlington system. 


We tts BrotHers Co.—Announcement is made by the above company of 
Greenfield, Mass., that Edward Blake, Jr., who has been manager of sales 
for the past four years, and a director of the corporation, has severed his 
connection with the company, effective February Ist. Mr. Blake has obtained 
the controlling interest in the Canadian Tap & Die Company, Ltd., Galt, On- 
tario, Canada, of which he has been treasurer since its organization in 1905, 
He leaves within a few weeks to take the active management of the com- 
pany’s affairs and will devote his entire time to promoting its business. 
He has a wide acquaintance in the machinery and tool trade and among 
the hardware jobbers; and his many friends, while regretting his depart- 
ure from among them, will wish him a full measure of success in his new 
field. 

Linpe Arr Propucts Co.—This company of Buffalo, N. Y., has recently 
increased its capital from $500,000 to $1,000,000. The company has pur- 
chased sites at South Elizabeth, N. J., and North Trafford, Pa., and is pro- 
ceeding at once with the erection of two large factories. It is anticipated 
that these two new plans will be completed and in operation by June of 
this year. The contracts for the buildings have been let as well as for 
such equipment as the company do not themselves construct in their Buffalo 
shops. The Linde Air Products Company already have two plants in 
operation—one in Buffalo and one in East Chicago—but the demand for 
compressed oxygen and apparatus for oxy-acetylene welding has developed 
during the past twelve months with such unprecedented rapidity that these 
additional oxygen plants are required to enable the company to keep pace 
with the demand, 
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FOR YOUR CARD INDEX 





Some of the more important articles in this issue arranged 
for clipping and insertion in a card index. Extra copies of this 
page will be furnished to subscribers only for eight cents in 
stamps. 





Apprenticeship Amer. ENG., I9II, p. 105 (March). 


FOURTH ANNUAL CONFERENCE OF APPRENTICE 
INSTRUCTORS ON THE NEW YORK CENTRAL 
LINES. 


Report of the proceedings at the 1911 conference held at 
New York on January 27. 





Car—Private Amer. EnG., 1911, p. 93 (March). 


Illustrated description of private car built in England for 
the South Manchuria Railway, that employs much heavier con- 
struction and more commodious arrangements than is custom- 
ary on foreign roads. 





Cars—Wheels Amer. Enc., 1911, p. 108 (March). 


Liberal abstracts from a paper on standardization of chilled 
iron car wheels presented by W. S. Killam before the West- 
ern Railway Club. 


Locomotives—2-6-6-2 Type 
CHICAGO, MILWAUKEE & ST. PAUL RAILWAY. 


Illustrated description of locomotive design from which the 
American Locomotive Co. built 25 engines. Boiler design simi- 
lar to C. & O. locomotives of same type. . The double flexible 
exhaust pipe and double exhaust nozzle is fully illustrated and 
described. 


Amer. ENG., 1911, p. 90 (March). 





Locomotives —2-6-6-2 Type Amer. ENc., 1911, p. 102 (March). 


ATCHISON, TOPEKA & SANTA FE RAILWAY. 


Fully illustrated description of the first examples of Mallet 
locomotives with articulated boilers. 
joints are illustrated. 


Two different types of 









Locomotive Details—Rods 


Amer. ENnG., 1911, p. 99 (March). 
MAIN ROD WITHOUT STRAPS OR BOLTS. 


Illustrated description of new design of main rod, which does 
not require the use of straps. 









Machine Tools—Bolt Cutter 


Amer. ENG., 1911, p. 112 (March). 


Illustrated description of a new model bolt cutter employ- 
ing an opening die type of machine arranged for motor drive 
Designed by Wiley & Russell, 


in a very satisfactory manner. 
Greenfield, Mass. 








Machine Tools—Horizontal Boring Machine 
Amer. ENG., 1911, p. 115 (March), 
Illustrated description of a powerful horizontal boring ma- 


chine for general work. Designed by the Fosdick Machine 
Tool Co. 





Machine Tools—Lathes Amer. ENG., I91I, p. 107 (March), 


Illustrated description of some very powerful high duty ma- 
chines recently designed by the American Tool Works Co. 





Machine Tools— Milling Machines 
Amer. ENG., 1911, p. 111 (March), 


Illustrated description of vertical and horizontal miling ma- 
chine of great flexibility; designed by the Newton Machine 
Tool Works, Philadelphia. 





Machine Tools—Shaper Amer. ENG., 1911, p. 116 (March). 


Illustrated description of a motor driven crank shaper with 
speed box. Designed by the John Steptoe Shaper Co. 





Shops—Locomotive Amer. Enc., 1911, p. 81 (March). 


LOCOMOTIVE REPAIR SHOPS AT BREWSTER, OHIO, 
W.& LL ER. R. 

Fully illustrated description of a shop to take care of the re- 
pairs on 400 locomotives. All shops are contained within one 
large, well lighted building. An original arrangement incorpo- 
rating a transfer shop forms the basis of this design. 





Steels—Alloy Amer. ENG., 1911, p. 95 (March). 


Liberal abstract from a paper presented by Henry Southers 
before the Engineering Club and Railroad Club at Altoona. It 
points out very clearly the primary importance of heat treat- 
ment of alloy steels. 








POSITIONS WANTED 


Cuier DrarrsMAN.—Graduated mechanical engineer, three 
years’ general shop practice, three and one-half years’ office ¢x- 
perience in mechanical departments with railroads and steel caf 
manufacturing concerns. Designer, estimator and calculator for 
all kinds of wood, or steel freight or passenger cars, wants po 
sition as chief draftsman or car inspector or mechanical engi- 
neer on railroads or smaller car manufacturing concerns. At 
dress N. S. E., care AMERICAN ENGINEER. 








Cuier DrarrsMAN.—Mechanical engineer, six years’ railroad 
experience, as apprentice, material inspector and general it 
spector. Four years in railroad supplies as salesman and chief 
draftsman, now superintendent of factory, wants position 4 
chief draftsman, mechanical engineer, engineer of tests or sh0P 
Address V. D., care AmErICAN ENGINEER. 


superintendent. 
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The Hanna Locomotive Stoker 








A SUCCESSFUL STOKER OF THE STEAM JET TYPE DESIGNED TO GIVE PERFECT FLEXIBILITY AND CON- 
: TROL OF COAL DISTRIBUTION. IT HAS BEEN IN SERVICE FOR NEARLY A YEAR ON A LARGE MAL- 
LET COMPOUND LOCOMOTIVE, SUCCESSFULLY DEVELOPING THE CAPACITY OF THE ENGINE 
WHICH COULD NOT BE REALIZED WITH HAND FIRING. 


Locomotive stokers can be divided into three general types, 
viz, the plunger type, the jet type and the under-feed type. 
Widely different arrangements of each of these types have been 
extensively experimented with, most of them with some degree 
of success. At the present time, however, the examples of the 
jet and under-feed types appear to be more promising, and of 
these, three designs stand out very prominently. These are the 
Crawford, the Street and the Hanna stoker, the first being of 
the under-feed and the latter two of the steam injection type. 
All of these have successfully withstood rigorous setvice tests, 
and, under the conditions in 
, which they have been oper- 

ating, can all be regarded as 
entirely successful. 

Though the Street and the 
Hanna stokers are both of 
the same general type, they 
differ in practically all re- 

1 spects. The’ Street stoker 
employs a crusher on the 
tender and chain bucket ele- 
vator on the back head of the 
boiler and feeds the coal 
through three openings in 
the back head by means of 





, powerful intermittent steam 

jets. This stoker will be 
3 fully illustrated and _  de- 
‘ scribed in an early issue of 


this journal. The Hanna 
stoker, which is shown in 
the accompanying  illustra- 
tions, is a self-contained ap- 
paratus and feeds through 
the fire door. 

This stoker has been de- 


= 


: veloped by the Hanna Loco- 
t motive Stoker Company of 
‘ Cincinnati and has been in 


continuous successful opera- 
tion on the Cincinnati, New 
Orleans & Texas Pacific 
(Queen and Crescent) for 
considerably over a year, and 
during the past eight or nine 
months has been successfully 


e 3 

; stoking a large Mallet com- 
. pound locomotive which had 
ir 


fring. It has recently been 

Successfully operated on one of the largest Mallet compound 
. locomotives in the world on the Atchison, Topeka & Santa Fe 
Railway, and is now being applied to a number of locomotives 
on the Queen and Crescent and to single locomotives on sev- 
tral other railways. 

This stoker differs in practically all respects from its predc- 
tessors of the same general type and is arranged to automatic- 





d ally distribute the coal around the fire ‘box in a regular cycle, 
- being so constructed, however, that if necessary, a large amount 
of of coal can be directed at any one spot desired, or the cycle can 
y be so altered that part of the fire box will continuously receive 
~? ‘greater supply than another part. 
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As at present constructed, this stoker is built with a hopper 
holding about 250 lbs. of coal, so located that the fireman can 
conveniently fill it from the tender. At the bottom of this 
hopper there is a worm feeder, driven by a bevel gear connec- 
tion from the small two-cylinder slide valve steam engine self- 
contained within the machine arid located on the deck of the 
cab close to the boiler head. This worm feeds the coal into 
an inclined cast iron pipe, through which it is crowded to a 
discharge in the upper part of the regular fire door open- 
ing. The worm in crowding the coal into the pipe crushes 
it so that there are practically 
no pieces that will not pass 
through a 2 in. screen. As it 
emerges from the top of this 
pipe it falls down on to a cast 
iron ridge plate just inside 
of the door opening, over 
which there are two inclined 
wings hinged at the back, and 
arranged to automatically 
travel from the top td the 
bottom of this ridge plate, as 
will be explained later. These 
wings form a trough for di- 
recting the stream of coal, 
which then flows down in 
front of the jets. At this 
point there is a distinct change 
from any previous design of 
stoker, in that there are two 
sets of jets, the upper emerg- 
ing from the end of a series 
of fingers about 3 in. long 
and arranged in an are. Di- 
rectly below these fingers is 
a very thin, flat opening, from 
which emerges a thin fan- 
shaped jet of steam covering 
practically the whole area of 
the fire. As the coal flows to 
these jets the larger pieces 
strike the fingers and are 
caught by the jets emerging 
therefrom and are blown to 
the part of the fire box served 
by this particular jet or jets. 
The finer coal, however, falls 
between these fingers and is 


Proven a failure with hand HANNA LOCOMOTIVE STOKER— UPPER COAL HOPPER REMOVED. caught by the film jet below. 


This fine coal is then blown 
into the fire box with less force and wunderneath the 
stronger jets from the fingers, which tend to hold it down 
on the grate and counteract the effect of the draft while 
it is in suspension. In this manner only the larger pieces. 
which have sufficient weight of their own to carry them 
to the grate, are distributed by the upper jets. Below the 
casting carrying’ the jets is a table casting which is grooved 
out on either side in such a form that a certain portion 
of the coal is carried by means of these grooves into the 
back corners and underneath the fire door. This table casting 
is capable of a limited adjustment in and out at will. The 
steam jets operate continuously and a gauge is provided on each, 
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which, in connection with the valve on each line, permits the 
varying of the pressure as the kind of coal and the condition 
of the firebox dictates. Normally the upper or finger jets are 
carried at about 20 Ibs. pressure more than the lower or film 
jet. These pressures will vary between 40 and 60 Ibs. and 60 
and 80 Ibs. under normal conditions. 

The automatic operation and independent control of the 
wings on the ridge plate, which gives the direction that the 
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the control lever is swung. Therefore, necessarily any position 
of the control handles between these two extremes will give 
either wing a motion from the bottom part way up its stroke 
or from the top part way down and return in a regular cycle, 
A study of this arrangement will show that by throwing both 
operating levers at the top, for instance, the two wing castings 
will form a trough in the center and all of the coal will be 
thrown underneath the flue sheet and on the forward end of 





GENERAL ELEVATIONS OF HANNA STOKER, 


stream of coal shall take and the point where it shall be dis- 
charged on the grate, has been very ingeniously and satisfac- 
torily worked out. Each of the wings are rigidly secured at 
the back ends to a shaft, which is continued through a uni- 
versal joint to a point on either side above the inlet pipe. Here 
are secured short cranks having a ball on the outer end. Over 
these balls are slipped a spring latch, forming the end of the 
operating gear coming from its control on the left side. This 
arrangement gives an easy method of disconnecting if desired. 

The rods connecting to the operating gear are secured to the 
top of a slotted block that is hinged at the bottom to a short 
crank arm operated by the handles on the quadrants shown at 
the left of the stoker. In the slot in this block is a pin from 
the vertical arm of a rocker, which is oscillated by an eccentric 
connection to the ratchet wheel shown just below the quac- 
rants. The throw of this arm is capable of adjustment. The 
ratchet wheel is operated through a dog on the end of the bell 
crank connected by a long arm and rocker from an eccentric 
on the shaft which drives the worm screw. 

Since each of the wings in the stoker have a separate con- 
nection and gear from the ratchet wheel, it will be seen that 
either can be adjusted as to its movement by a change in the 
angularity of the slotted block. If the control lever is so 
located that the pinned end of the block is at the bottom, the 
slot will then be vertical in the central position and the wings 
in the stoker will have their maximum travel. If, however, 
this operating lever is turned so that the pin connection is at 
one side, the pin on the rocker will then simply slide back 
and forth in the slot and the wing casting controlled from this 
gear will have no movement, remaining stationary in a position 
at the top or bottom of its stroke, depending upon which way 


the grate. If they are both placed at the bottom of the quad- 
rants the wing castings will remain at the bottom of their 
stroke and the coal will practically all be discharged into the back 
corners of the fire box. If one is placed at the top and one at 
the bottom all of the coal will then be fed along one side of 
the fire box, being scattered equally. On the other hand, if 
one is placed at the top of its quadrant and the other is placed 
to give a full stroke, a cycle of firing will occur through one- 
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ARRANGEMENT OF RIDGE PLATE AND WING CASTINGS. 
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half of the fire box only. From this it will be seen that any 
possible desired combination for the feeding of the coal can 
be obtained by the proper adjustment of the control handles. 
If it is desired to put a large amount of coal in the back 
corners or underneath the door this is performed by placing 
both handles at the bottom of the quadrants, shutting off the 
plast, allowing the coal to pile up on the dead plate and then 
with a quick blast through the fingers it will be discharged 
jmmediately under the door and into the back corners almost 
entirely. 

The two cylinder steam engine operating the stoker is of 
such a size that in case any foreign substance gets into the 
worm which would break the machine, the engine will be stalled 
before this actually occurs. A reversing arrangement is pro- 
vided with a convenient lever, so that if the engine is stalled it 
can be immediately backed, and the stone or other obstruction 
can be removed. 


A study of the machine will show that its capacity is gov- 
erned entirely by the speed of the engine driving the worm. 
The steam jets will take care of practically all of the coal 
that can be placed in front of them, and the amount of coal 
put into the fire box is determined by the amount the worm feed 
will handle, which in turn, of course, is controlled by its speed. 
The hopper is set at such a height and in such a position that 
the fireman can supply.a very large amount of fuel with no 
great difficulty or inconvenience. During a recent trip, when 
the stoker was delivering to the fire box over 5,000 lbs, of coal 
per hour, it was found that the fireman, who took things very 
easily, was actually engaged in shovelling coal less than 4o per 
cent, of his time. If a capacity is desired which exceeds the 
freman’s ability to shovel it into the hopper the stoker could 
be rearranged with the hopper covered by a grating at the deck 
level, and the fuel put into it by a large hoe, or by gravity. 
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GENERAL VIEW OF STOKER, SHOWING WORM FEED. 
COAL HOPPER REMOVED. 











On a recent trip of this Mallet locomotive between Somerset, 
Ky., and Oakdale, Tenn., a distance of 91 miles, over 1%4 per 
cent. grades, with very sharp curves and many tunnels, the 
stoker being operated by the observer, who received but the 





VIEW SHOWING RIDGE PLATE, WING CASTINGS AND OPERATING GEAR, 


NOZZLE AND TABLE CASTINGS NOT IN PLACE, 


briefest preliminary instruction, it was proven to be all that 
the inventor claimed for it. The fuel on this trip was very 
poor quality, being of a character with which it was impossible 
to successfully hand fire, without numerous stops for fire 
cleaning, but in spite of this the stoker easily maintained a 
maximum steam pressure under any and all conditions of work. 
In fact, it was found possible to open the pops at any time 
desired,‘ even when the train was on a very heavy grade and 
the locomotive was working at its maximum power. During 
the trip, which required eleven hours of elapsed time, the 
grates were not shaken, there was no hook put into the fire, and 
at the end of the run the fire bed did not exceed eight inches 
in thickness and was in every way in perfect condition. Al- 
though the locomotive was not equipped with a brick arch 
at no time when running did the smoke assume a shade darker 
than light gray. This performance is all the more remarkable, 
since the stoker in use was a new one and had never been 
operated on a locomotive before this trip. For periods of thirty 
minutes or more it was called upon to deliver coal to the fire 
box at a rate exceeding 5,300 ibs. per hour. While in opera- 
tion the appearance of the fire box equalled that found in the 
very best hand firing. It appeared as if a large part of the 
fine coal burned while in suspension, giving an intense white 
light, indicating perfect combustion. 





Erte CHANGES Location oF Locomotive Heapiicuts.—All of 
the engines of the Erie are to have their headlights changed from 
in front of the smokestack to the center of the boiler head, where 
the number of the engine is at present. Engine No. 1704 on the 
Cincinnati division was the first on that section of the road to 
have the change made. The position of the headlight will not 
be altered until the engines are sent to the shops for other 
repairs, so that it will be some time before all of the engines on 
the system are changed. 





Ture EMPLOYEES OF THE YUEH-HAN RarLway, CHINA, are or- 
ganizing a railway club, and with it a library. For this pur- 
pose catalogs of all sorts of railway supplies, and more par- 
ticularly of rolling stock and shop equipment are desired. E. 
C. Chang, assistant storekeeper of the Yueh-Han Railway, 32 
Fung Yuen Ching street, Canton, China, may be addressed. 











An Atlantic type locomotive with 133,300 lbs. on drivers and 
a total weight of 231,500 lbs. is the latest product of the me- 
chanical engineer’s office of the Pennsylvania Railroad at Al- 
toona. The class E3d locomotive, an Atlantic type, with 80 in. 
drivers, 22 by 26 in. cylinders, 14 in. piston valves, and Walschaert 
valve gear, having a total heating surface of 2,640 sq. ft. and 
weighing 188,600 lbs. has been the standard passenger engine 


Pennsylvania Atlantic Type Locomotive Class E6 


THE MOST POWERFUL ATLANTIC TYPE LOCOMOTIVE EVER BUILT HAS RECENTLY BEEN TURNED OUT OF 
THE JUNIATA SHOPS OF THE PENNSYLVANIA RAILROAD, AND HAS GIVEN AN EXCELLENT AC- 
COUNT OF ITSELF WITH HEAVY HIGH SPEED TRAINS ON THE MIDDLE DIVISION OF THAT 
ROAD, BETWEEN ALTOONA AND HARRISBURG. 


weight of the trains to such an extent that the E3d engines 
were found to be without any reserve capacity for emergencies 
and the new class of K2 Pacific type engines havé been used 
on a number of the heavier trains. A careful study of the 
situation, however, showed that the Atlantic type engine was 
satisfactory in every way with the exception of an insufficiency 
of boiler power and therefore a new design has been brought 




















of the lines east of Pittsburgh for a number of years. These 
locomotives, of which there are a large number in service, up 
to a comparatively recent date have been thoroughly satisfactory 
in every way for high speed service of all kinds. The general 
introduction. of all-steel passenger equipment, together with the 
opening of the new terminal in New York City, which resulted 
in considerable increase in passenger traffic, has increased the 
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NEW CLASS OF ATLANTIC TYPE LOCOMOTIVE FOR THE PENNSYLVANIA RAILROAD, 


out which is practically a duplicate of the E3d except the 
boiler, which has been very greatly enlarged. The first engine 
of this new E6 type was turned out of the Juniata shops on 
December 22, 1910, and road service since that time has checked 
the correctness of the original deductions and the engine has 
been found to possess large reserve capacity in service on the 
most severe schedules, being able to often make up a surpris- 





84144" - —>x— --4/44" -—>}e 3/314" 





EE 








al 
! 
i 
1 
1 
| 










1 
14 
' 
1! 
| 





” 


x 
re— al gigolo 313147 -hie— - 5/434 -—>l 


a ihe 


I - 


! 
Ss 


Pea | 





Top of Rail/ 














~ 41336" 





' 
! 
| 
ing “ > 
' 









| 
| 
>!) 
1 
! 
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ingly large amount of time over the division. A careful study 
of the general dimensions and ratios given in the table at the 
end of this article will show that from all accepted standards 
this design is by far the most powerful of its type ever de- 


Section B-B Le - 
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locomotive on the road, however, has shown that this is not 
outside of good practice, and there have been no hot bear- 
ings or pins on the engine during its three months’ most diffi- 
cult experience. 
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FIREBOX WITH COMBUSTION CHAMBER—CLASS E6 LOCOMUTIVES. 


signed. If it is assumed that a pound pull at the draw bar can 
be obtained for 4 lbs. of water evaporated from and at 212 
degs. in the boiler, this being a reasonable consumption at 40 
miles per hour, with a 30 per cent. cut-off, and it is further 
assumed that the boiler will give an equivalent evaporation of 
14 lbs. of water per square foot of heating surface per hour, 
it will be found that the locomotive will deliver over 12,500 Ibs. 


ARRANGEMENT OF GRATES 


draw bar pull at this speed, or practically 35 per cent. more 
than the Ezd under the same conditions. 

A weight of 68,770 Ibs. on one axle, as is found on the main 
drivers of this locomotive, far exceeds the record in this re- 
spect not only in this country, but probably in the world. This 
8 carried on 94 x 13 in. joutnals; giving a pressure of over 
556 lls. per square inch bearing area. The actual service of the 





As above mentioned, the running gear is, with the exception 
of the trailer truck, a practical duplication of the class E3d, 
and the boiler is very similar in arrangement and capacity to 
the class H&b consolidation locomotive.* It is of the Belpaire 
wide fire box type, 7634 in. inside diameter at the front ring 
and contains 460 2-in. tubes, which are 13 ft. 11% in. in length. 
These are somewhat shorter tubes than were used on the H8 





ON NEW 


ATLANTIC TYPE LOCOMOTIVE. 


and a combustion chamber has been incorporated. One of the 
illustrations shows the firebox with this combustion chamber 
and it will be noticed that the inside throat sheet is flanged to 
form the bottom of the combustion chamber, thus eliminating 
a very troublesome joint. It will be seen that the sheet is flanged 





* See American Encineer, Feb., 1910, page 69. 
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at a large radius and that ample water space has been left around 
the circular section. Although the sides of the mud ring are 
straight the rest of the firebox narrows down toward the back 
in the same manner as does the H8 boiler. The total heating 
surface is 3,582 sq. ft. as compared with 3,839 sq. ft. in the H8, 
the reduction being due to the shorter flues, and 2,640 sq. ft. in 
the E3d. This gives 314 sq. ft. of heating surface to one cubic 
foot of cylinder volume and 1,312.09 sq. ft. of heating surface 
to the weight of one cylinder full of steam. The grate area 
of 55.13 sq. ft. is the same as on the H8, and slightly smaller 
than on the E3d, and has a ratio of practically 1 to 65 with the 
heating surface. This ratio was 47.52 on the E3d, indicating 
that a higher rate of combustion is to be obtained on the new 








— 
— 


faces properly lubricated. An inspection of the illustration wil} 
show the details of this arrangement. 

Although the main frames in general are from 4 to 4% in, in 
width, and 634 in. in depth on the upper rail, at the driving 
pedestals they have been widened out on the inside to 77, in, 
in width and narrowed in depth to 4% in. An unusually syb- 
stantial connection between the front and main frames is eyj- 
dent from the drawing showing the frame details. A study of 
this drawing will show that the utmost care has been used to 
provide proper strength at the points subjected to the greatest 
stresses and at the same time to make the whole construction as 
light and flexible as- possible. The pedestal braces are most 
substantial and are secured by two bolts at either end. 














Section B-B 











engine. If, as has been assumed above, an equivalent evapora- 
tion of 14 lbs. of water per sq. ft. of heating surface per hour 
is to be attained it will be necessary to burn over 6,000 lbs. of 
coal per hour or practically 110 lbs. per square foot per hour. 
While, of course, a fireman is able to deliver coal at this rate 
for a short time, it is probable that one fireman will not be able 
to develop the full capacity of the locomotive continuously and 
as a matter of fact the service for which it is designed will 
not require the full capacity continuously. 

Reference to the illustration will show the arrangement of 
the grates, wherein a very wide dead grate is used in the center 
and four drop grates of liberal area are provided. All of the 
grates on either side are arranged to shake from one connector. 

An entirely new design of trailer truck with outside journals, 
which has many features of interest, has been incorporated in 
this design. The frame and equalizers have been combined and 
the weight is transferred through a combination semi-spherical 
and sliding bearing placed between the engine frame and the 
trailer frame or equalizer. Provision is made at the pivot pin 
for 3 in. vertical movement in either direction. A substantial 
spring centering device is incorporated, arranged as shown in 
the illustration, and the brake cylinder for the trailer truck 
brakes is also carried at the rear of the trailer frame. It will 
be noticed that a grease cup is provided above the bearing 
point, so arranged as to keep both the flat and the spherical sur- 


NEW DESIGN OF TRAILER TRUCK APPLIED TO THE CLASS E6 LOCOMOTIVES. 











The Walschaert valve gear used is the same as has been 
previously applied to the class E engine.* 
The general dimensions, weights and ratios of the locomo 
tive are given in the following table: 
GENERAL DATA. 


a 






Tractive effort 
Weight in working order 
Weight on drivers 


a ee ree ere er err se 51,270 Ibs. 
Rr OH PE MINOM INGE 5 ov 00s skcqncsicsae view spouse ctoeeses 46,930 Ibs. 
Weight of engine and tender in working order............-.++ 389,500 Ibs. 
I CRED cs Canwk cede Shuweba shh Su twatebiweeneooenes 7 it. 8 in, 
ee ere er rer er ree rere errr 99 ft. Ti m 
RATIOS. F 

WEIOE Onl LIVOLS “> BERETS SHOE a nc cc esicccccccceteseesecsecssccees 5.18 
ee eo ee ee errr - «8.97 
Tractive effort X diam. drivers + heating surface............-- 578.00 
Total heating surface + grate area.......sssseeeeeeceesees seer 64.97 
eereuex heating surface + total heating surface, per cent......-- 62 

cig ht on drivers ee err SEE 
hs weight + total heating surface...........ccccceceeceeeeess . 64.6 
Volume both cylinders, NIE Re gpa ae eae ., 11.40 
Total heating surface -+- vol. cylinders... .....deccccccceccecsecseres 314.00 
Grate area + vol. cylinders.........csceeees jab bts Oawues woe ds 005608 4.85 

CYLINDERS, ; 
ORES A ory oe hee Poe ee ee PN, Pun OCs eee a eee Simple 
SRE A GENIE 5c 5'o 0 6 5d vhadiiaw Mntezaes & cheweadeds és 22 x 2%6 
VALVES. . 
EIT Ghd eine S dek Vs 6G dee eis Cape catda skewed she sue sama th a0 +66 Piston 
asthe 50 See oe 0 SAG PbS CaRS nS Se eT CANKER WERE SOR 6 cles ced 14 in. 
OG OE ree SUE rrr ee ere 7 in. 
Dutetde BS: 6s. cececevccws Choe stake Sse ed CRAM UN Sa ee ooh ewesss- 15/16 in. 
WHEELS. 

Driving, diameter over tires........... Wiawietvideabenees ee tee eees 80 in. 





* See AMERICAN ENGINEER, July, 1908, page 253. 
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Driving journals, main, diameter and length.........-++-+++++ 9% x 13 in. 
Engine truck wheels, diameter......-,.++.+eeeseeeeeereceeees eet 86 in. 
Engine truck, journals......... Sok ara Ws caked EL Lamas) Vee 5% x 10 in. 
Trailing truck wheels, diameter..........0+eeseeeeeeeeeeereees +: +2+50 in. 
Trailing truck, journals.........eeeeeeeeeeeee eee ereeereeees 6% x 12 in. 
BOILER. Belpair 

Ryle cc cccccbcccctocvesceacdsencvevesecccvoscssccoseseeresesed 
ecing pressure ...... cece ec eeecenceescccceccscecesessseseens 205 Ibs. 
Inside diameter of first ring.......-.2eeeeeee rece eeeeeees ss «+ +-76% in. 
Firebox, length and width.............eseeeee erect eee eees 72 x 110% in. 
Firebox plates, thickness. .........0e-eeeee cece eect eee eeeeeees % & \% in. 
Firebox, water Space... 11... eee e eee e cece eee eeeeeeereeeeeseressccecd MM, 
Tubes, number and outside diameter..........seeeeeeeeeeeeeees 460—2 in. 

: : 3" 414" 


RAILROADS’ GROSS EARNINGS FOR 1910 





The gross earnings of the United States railroads for the cal- 


endar year 1910 amounted to $2,825,246,281, an increase of $229,- 
490,446, or 884 per cent., as compared with the preceding year. 
Commenting on this showing the Chronicle says: 


“Unfortunately the gain in gross earnings, notwithstanding its 


magnitude, hardly sufficed to meet the rise in operating cost and 
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PRE PC Ce ETT eT PETE RCE LTR CCT Teo reT 13 ft. 114% in. 
SUI GUTTRNR, Gi a 5 o's kc cncecccnaccedacccaviundtéonecees 3,364 sq. ft. 
ee Ee TTT TOCOLTRE CERO CR TET ETO CT TC 218 sq. ft. 
BES GUOERO, BONEN ao o.0k.n0sce bie vcecniccacvacccestussetedes 8,582 sq. ft. 
SUD GUOU 6 Gaitade on. o4 din. tg dees e sed occceesbakevheeanashenes 55.13 sq. ft 
Semnesetache. WEMME MBOVE TEI. 86 occ ccc cesscccésncceccceds 14 ft. 11% in. 
eee C8 TE WNUS BONN ea ci dc Keknes dec nd Coceen edtaaesened 9 ft. 8% in. 
TENDER. 
a rn Te Pr eemr ree of 
Beernigis, Gimieter On MEE: é.o5 occ sedipictccccscvcceccss te S30 








TWENTY-FIFTH YEAR OF THE RAILWAY CONGRESS 

The International Railway Congress Association was estab- 
lished in 1885, and Mr. Weissenbruch, general secretary, prints 
in the Bulletin for January a historical review of its work dur- 
ing the quarter century. At the first session (in Brussels in 
1885) the Congress represented 19 governments, 131 railway 
systems and 31,000 milés; and the number of delegates preset 
was 289. At the eighth session, in Berne, Switzerland, last year, 
the number of governments represented was 48, railway systems 
420, and mileage of railways 359,858; and the number of dele- 
gates present was 799. An abstract of the principal topics which 
have been discussed by the Congress and the conclusions thereon 
fills 100 pages of the Bulletin. As to the function and useful- 
hess of the association, Mr, Weissenbruch says: 


It has been said in the daily press that the conclusions adopted at the 
general meetings have too often been general expressions in which the 
8eneral public would vainly look for definite and precise solutions. These 
qnclusions are necessary for starting the discussions, but they must be 
tafted in such a way as to make it possible for them to be adonted without 
— much opposition at the eacewt meetings where the delegates who have 
ePecially studied them are relatively few in‘number. Every step in advance 
in in its origin the work of a minority; it must raise some doubts in a meet- 
ae where the majority has not yet recognized its necessity. But what 
a matter? At the same time while the meeting formulates its imper- 
— Opinion, each of the managers of engineers present at the meeting 
orms or modifies his personal opinion. is attention is drawn to the 
question. When he reaches home, he studies it again. He is much assisted 

th by the documents he brings home with him as well as by the relations 


redtiendship or of mutual esteem which he has formed at the periodical 
of the of the Congress. It is thus by no means one of the least results 
0 


ngress Association that it forms, for railway men, a stimulus which 
them away from their daily routine. How much useful work may 
result from intelligent and better directed zeal! 


thus 


ON CLASS E6 LOCOMOTIVES. 


the resulting enormous augmentation in expenses. It was this 
latter feature that furnished such grave cause for apprehension 
and induced the vigorous efforts on the part of railroad officials 
to raise rates—efforts which the recent decision have now 
settled. The principal item in the augmentation in expenses 
was the advances in wages which the carriers were obliged to 
make in practically all grades of the railroad service. It is tes- 
timony to the way in which expenses have been mounting up 
that this great gain in gross receipts should have been practically 
wiped out, and none of it saved for the net, and perhaps more 
than wiped out, because as yet it is not possible to state whether 
the total of the net will show a trifling increase or actually re- 
cord a loss.” 


Following is a summary of the gross earnings from January 
1 to December 31 for a series of years: 


~ 





Year Gross Earnings. Increase. 

US w 6 rae Wie wed aaa $1,046,616,407 *$130,205,328 11.07% 
RR ae ee Leer of 1,086,464,608 62,202,827 6.05% 
MONS. kind endian ohawaeerds: 1,114,430,883 206,004 0.02% 
BE ok. dah 00n40eee eaeeee 1,185,154,654 62,337,075 5.55% 
a nee Ain, Stes Pe 1,253,807,714 81,030,578 6.98% 
RT Se ous dee tad oak cee 1,332,666,853 118,980,243 9.81% 
Sas (vadadaweeeeusaces 1,459,173,305 113,972,300 8.46% 
Sl A A eens Fe oe 1,603,911,087 148,988,902 10.24% 
i. Conve teres auekare 1,705,497,253 100,863,714 6.28% 
Bb a4 vwawleetet<bdededs 1,918,652,252 202,193,361 11.77% 
MENS 6 64 deca wddamesanun 1,966,596,575 8,765,279 0.45% 
Me cvcdsvatahiadtnaseac 2,099,381,086 169,998,137 8.76% 
Di cnwinadectacskaakes 2,374,196,410 241,913,596 11.84% 
PE churns abahecdngeee Ge 2,595,531,672 221,642,861 9.388% 
Ba das aeedkdad eed este 2,235,164,873 *301,749,724 11.90% 
Er ere ren re 2,595,466,402 278,038,372 11.65% 
Bees acieccsdastdonaees 2,825,246,281 229,490,446 8.84% 

* Decrease. 








Drrectors oF THE New Haven have approved plans for a new 
stone and brick station in New Haven that will cost $1,000,000. 
It will be 1,000 feet long and about 500 feet wide, and is to be 
completed one year hence. 
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Development in Tool-Room Methods 


A REVIEW OF WHAT HAS BEEN BROUGHT ABOUT IN CORRECTING THE STANDING ABUSES OF THE RECENT 
PAST, AND A COMPARISON BETWEEN THE IDEAL CONDITIONS OF THE PRESENT, IN THE LINE OF 
IMPROVED FACILITIES, AND THE PERIOD WHEN FEW TOOL ROOMS EXISTED, AND LITTLE, 

IF ANY, SYSTEM WAS IN EVIDENCE. 


The fact is now generally recognized that proper and eco- 
nomical work depends upon the tools used, the condition in 
which they are kept, and their availability for service, when 
needed. It may be safely asserted, in fact, that these three 
requisites constitute the sole requirements, with the possible ex- 
ception of efficient labor, and this latter need scarcely be reck- 
oned with seriously, as experience has shown that it will logic- 
ally follow when ideal tool or shop conditions become in order. 

A careful and unbiased review of what has been accompl:shed 
through various efficiency schemes, so called, points conclusively 
to the fact that whatever good results may have been attained 
are due as much to improved shop and tool conditions as to 
any other features pertaining to these systems. Inquiry elong 
these lines would lead to the inference that a complete ineta- 
morphosis in ancient and wasteful methods, such as was neces- 
sitated as a preliminary to the advent of any system, prac- 
tically turned the trick. In other words, the vastly better fa- 
cilities provided served the purpose far more to the point than 
the methods of doing work, time studies, etc., which constitute 
the system proper, although the latter, or the idea embodied, 
invariably receives all of the credit. 

It is no doubt fully appreciated without this comment that up 
to about fifteen years ago little, if any, system of looking after 
tools prevailed anywhere. Few locomotive terminals provided 
the semblance of a tool room. The wrenches, jacks and even 
the special devices were scattered promiscuously about the reund- 
houses, and many of the former, which through necessity should 
have been common property, such as steam pipe wrenches, and 
even spring pullers, were actually locked up in the cupboards 
of the machinists who happened to see them first. It is recalled 
in this connection that on the occasion of a search through a 
prominent Eastern roundhouse, simply to test the situation, dur- 
ing the period referred to, failed to reveal a single wrench, 
evén including the commonest sizes of those days, seven-eighths, 
inch, and inch and one-eighth. What jacks were visible had 
galled threads, and jack levers were absolutely at a discount. 

The effect of such a situation on a new man coming to work, 
or an apprentice just out of his time in such a shop, could not 
be other than most depressing. His usefulness was practically 
nil until he had been there long enough, generally five or six 
months, to beg, borrow or steal, as a rule the latter, a suffi- 
cient number of working wrenches. Beyond furnishing him 
with a machinist’s kit, i. ¢., a hammer, large and small monkey 
wrenches, and a flat and a cape chisel, the various companies 
did absolutely nothing to help him out. Files, of course, could 
be drawn from the storeroom, as could emery and emery cloth, 
and occasionally a soft hammer, but this was all; and there 
were many other things necessary for the simplest operations in 
running repairs. Among the number actually required were 
open-ended wrenches, three-quarters, seven-eighths, inch, and 
inch and one-eighth, also socket wrenches of the same sizes. 
To secure these devious ways and means were resorted to. 

In those happy-go-lucky days almost every engine had a good 
set of tools in the right hand seat box, laboriously collected by 
the engineer who practically owned the same engine for years. 
The most common resort was to break this box open at a favor- 
able moment and abstract from the contents what was required. 
Sometimes, but very seldom, an obliging blacksmith would make a 
wrench or so for the new machinist, and a master mechanic has 
been known to write an order on the blacksmith for a set. Be- 
sides wrenches, there had to be included in the kit a three- 
quarter inch hexagon steel pin bar, assorted size stud nuts, a 


rough forged auger-shaped arrangement for grinding check 
valves, and many other things no need to mention. 

It will be thus readily’ appreciated that it became a source 
of laborious endeavor to gradually accumulate a set of 
working tools, and there is much food for thought in specu- 
lating on how much money was lost by the company on a man’s 
time while he was engaged in gathering the various items. Still 
the shop management appeared to absolutely disregard this 
factor, and it may, perhaps, be well to make some little ex- 
planation of its singularly complaisant attitude in the presence 
of a situation so uneconomical, to say the least. 

Familiarity with those days, of say twenty years ago, leads to 
the conclusion that the indifference of the master mechanics 
must have arisen from lack of knowledge of the actual con- 
ditions, and this in turn may be explained through the fact that 
organized labor had not yet invaded the railroad field. ‘There 
was no shop committee to present these things as grievances, 
which they would be quick to do now, to the shop manage:nent, 
and furthermore, labor of any grade, with the possible exception 
of the engineers, was not self-assertive. A machinist would not 
think of telling a master mechanic that he needed tools to work 
with. If he mentioned it to the foreman he would be tcid to 
do what the rest had to do—“hunt for them.” 

Conditions in the machine shops, at least in the large major- 
ity, were equally distressing with those present in the round- 
houses. The apprentices, who performed the greater pait of 
the machine work, had to beg the blacksmiths to make their 
lathe or planer tools. Every tool was zealously guarded during 
the day, and as carefully locked up at night. To secure ad- 
ditional protection the boys took accurate measurements of the 
width of their tool post slots, and had their tools made just 
a mere shade smaller. This insured that they could not be used 
in a narrower tool post, and so minimized the liability of theft. 
No one was foolish enough to have his tools made the size of 
the narrowest tool post, and the unfortunate assigned to the 
machine carrying the latter usually held the position of gen- 
eral victim for tool despoliation. 

If an apology for a tool room existed in such machine shops 
it had no attendant. It was a shack erected in one corner, and 
contained a few unlettered or unnumbered rough bins in which 
taps and reamers were piled in random heaps. Many of the 
taps were broken so that they could only by the greatest skill 
and patience be inserted in a hole, and the cutting edges of the 
reamers were generally in bad shape. Apprentices used to be 
very hard on hand tools; in bottoming taps, reaming, or trying 
to ream one-eighth inch, etc., and if anything broke it was easy 
enough to throw it in a bin and say nothing about it, there be- 
ing no check on the action. This invariably applied to ratchets, 
a very common tool of the period where everything was hand 
work. It was simply up to the caliber of the mechanic, whether 
he broke it and left it in a roundhouse pit, or repaired and re- 
turned it. 

This might be prolonged indefinitely, but enough has been said 
to illustrate the point. Some of it may seem exaggerated. but 
on the contrary it is far from being exploited in its full gravity. 
It is not intended to say, of course, that what has been com- 
mented upon is representative of the general situation, but many 
more than one big system can be recalled at this writing which 
embodied these conditions. Although no greater contrast be 
tween the then and now can possibly be imagined, sti!! it is 
well remembered that the Baltimore and Ohio ran clear up {0 
the receivership in 1896 in just this fashion. This and many 
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other roads provided no tools for roundhouse men except of the 
most primitive description, and had no check on those that 
were provided. 


It is believed that two principal factors predominated in con- 
tributing toward the increased output, or the increased efficiency, 
which means practically the same thing of the present con- 
trasted with the past, and these: the advent of some form of 
compensation for labor, other than day work, and the gradual 
materialization of organized labor. The first required a pre- 
liminary overhauling of the shops to see if the proper appliances 
existed to handle the various proposed piece or bonus work 
schedules, thus bringing to light the alarming nature of the 
tool situation, where possibly it was unknown before, and the 
second provided the means to keep the management advised by 
the men themselves of a falling off in any tool standard which 
may have been established. 

The reform in this regard which characterizes the present 
was not, however, effected in a day. There was much plan- 
ning and many preliminary maneuvers extending over weeks 
and even months before even a semblance of one of the now 
standard systems became established. The first move was to 


‘ “raid” the machinists’ cupboards, which was not effected, by the 


way, without considerable opposition, but the harvest of 
wrenches and what not garnered therefrom served as the nu- 
cleus of many a future toolroom. Nothing was left but the 
ordinary working kits, and after the first wrench of- parting 
with their laboriously gathered possessions had passed, the 
machinists and boilermakers felt pretty good after ali, because 
they realized that so long as their company had assumed this 
arbitrary action it was up to it to provide for their needs in 
the tool line thereafter. 

That the various companies have done so needs no comiment. 
With their attention called to the abuses which had prevailed, 
they readily appreciated that in order to facilitate work, system 
must prevail in the care and distribution of tools, so that exces- 
sive numbers of them would not accumulate, and with further 
refinement, so that expensive tools would not be kept idle in 
one place when needed in another. System was inaugurated in 
the standard designs of tools and in methods adopted for doing 
work, with economy and good work always as the ends in view. 

In pursuance of these objects the majority of the railroads 
unconsciously, almost, gravitated toward the plan of some central 
supervision for the various tools and operations; some authority 
to decide on the design of tools, jigs, special devices, etc., and 
all suggestions as to change in methods, new forms of tools, and 
what not, to be submitted to and receive the approval of that 
office before being adopted. This was necessary, of course, as 
often ideas and methods are developed at considerable expense 
in one place, when they have been already tried and proved 
unsatisfactory elsewhere. The plan of community of ideas 
between shops, to insure which the chief tool inspector, general 
inspector, or whatever his title may be, is responsible, promptly 
served to eliminate this useless expense. It was a remarkable 
transition from the férmer random period referred to when 
Operations at one division shop were too frequently a sealed 
book to another maybe only one hundred miles away. 

The intelligent handling of this scheme has worked out some 
truly wonderful results, and has brought improved conditions for 
shop workmen almost inconceivable when compared with the 
Situation only twenty years ago. It is rare indeed at the present 
time t hear the old complaint—“Nothing to work with.” The 


men know that the facilities are there and it is simply up to 
them to make good, whereas heretofore there was always a loop- 
hole t 


retire behind the old excuse and the company could not 
Consistently dispute the justice of the plea. 


Whi e the tool regulations differ in minor points between the 
Various roads an exhaustive review of many indicates that the 
highes ideals and standards are arrived at, and it may be safely 
Said that anyone of them followed as indicated will leave noth- 
mg to be desired, from the double standpoint of conven‘ence 
- the workman and efficiency and increased output for the 

Mpany. 

Ar 


view of these various regulations prevailing on different 


roads would no doubt prove of considerable value, but in the 
interest of brevity it is thought best to confine to one road; 
the Atchison, Topeka and Santa Fe, whose tool system, devel- 


oped from the best practice in use at first-class shops, is quoted 
below: 


1, Perpetual or continuous inventory will be had of all tools, machines 
and devices of all sorts at each shop, showing location of tool, whether 
assigned to tool-room stock or to the permanent use of an individual man 
or gang. 

2. Uniform aluminum checks of special design, six to each man, will 
be furnished from Topeka for each shop, indicating shop and the block 
number of the mechanic to whom issued; these checks will be issued only 
to such men as required to call on the tool-room for tools. Topeka will be 
called on for such checks as are required from time to time, which will be 
forwarded by railroad mail. 

8. Standard tool lockers will be assigned to men using tools, as far as 
practicable. 

4. Standard tool kits, for:each class of occupation, will be determined 
upon, and these kits supplied to the man when he enters the employment, 
he signing up for them, and being held responsible therefor; the man will 
also be held responsible for the checks issued. 

5. A regular -periodical, weekly inspection System of all tools will he 
inaugurated as rapidly as it can be organized. In addition to these gen- 
eral measures the following special regulations will be in force: 

6. No tools issued from tool-room except for tool check. 

7. No new hand-hammers or monkey wrenches to be given in exchange 
for old ones unless accompanied by an order from the gang foreman, and 
marked “O. K.” by the shop foreman; chisels and soft hammers to be the 
only tools exchanged for news ones without a written order. 

8. No letters or figures to be given out in lots of less than a full set. 

9. Ail tools out on check must be turned into the tool room every Sat- 
urday night, before the tool keeper leaves the shop. In all cases where 
tool checks remain on the board over Sunday, the tool keeper should notify 
the tool-room foreman or the general foreman, and the men whom these 
cheeks belong to should be required to give an explanation for not. return- 
ing the tools. In some shops it may be desirable to check up the tools daily. 

10. In all cases of broken, lost or damaged tools, the tool check will not 
be returned until the tool clearance card has been personally signed by the 
general foreman as per circular letter. 

11. In places where, in addition to tools, the tool-room is used for a sort 


of shop sub-store for small engine supplies, such as cutters, small bolts, etc., 
the gang foreman’s orders will be honored for these supplies. 
12. The custody of all high speed lathe, planer and boring mill tools 


should come under the tool-room foreman, or the man in charge of the 
tool-room. A man starting to work on a machine requiring these tools 
should be given a set, and these should be charged to him. Should he 
break one of these tools, he will exchange it for a new one in the tool- 
room. The tool-room foreman or the tool man should get a list of the 
number of high speed tools, the list showing size and style now at various 
machines, and the workmen should sign up for them. : 

13. All air motors must be returned to the tool-room every Saturday 
night, and be thoroughly inspected and oiled before leaving the tool-room 
again. At shops like Topeka, Albuquerque, San Bernardino, and Cleburne, 
it may be desirable to assign certain motors to a gang and that this gang 
be allowed to use these motors during the week, turning them inio the 
tool-room on Saturday night for regular inspection. All motors should be 
numbered and a record kept of what gang they have been assigned to. 
Where parts of motors are missing the motors should not be accepted 
without authority of the tool-room foreman. It should be the tool-room 
foreman’s duty to see that all motors are regularly inspected and repaired 
and oiled as often as necessary, which, for motors in service should be as 
often as once a week. 

It will be readily appreciated that if the above is adhered to, 
and there need be no uncertainty on that point, the workman of 
to-day is‘ enviably situated in comparison with his prototype of 
yesterday, and unquestionably his employers are better off. So 
long as the tools are practically put into his hands in the very 
best condition, the mechanic must perforce work, and a long 
stride is made at once toward efficiency. On the Santa Fe, in 
addition to this refinement in tool accounting, standardization of 
tools and methods has been gone into in great detail, and the 
Erie Railroad is not far in the rear. The movement is now 
general to avoid all random methods, and superfluous tools and 
concentrate on those most efficient, practical and suitable for 
general use. 








GREAT ELEVATOR FOR THE GRAND | RUNK.—With its recent com- 
pletion the Grand Trunk now has at West Fort William the 
greatest elevator in the world, its capacity being 3,250,000 bush- 
els. It is the first of a unit of six to be built, with a total ca- 
pacity of 10,000,000 bushels, and which will have three piers. 
Then it will be possible to unload 2,400 cars a day, and dis- 
charge 300,000 bushels per hour into vessels. 
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DEVICES FOR MACHINING LOCOMOTIVE PARTS 
CENTRAL OF GEORGIA RY.* 


Considerable ingenuity is being displayed on Southern rail- 
roads at present in working out improved methods for doing 
work, and particularly in the line of time and labor saving 
devices for machine shop work. Some of these latter are ‘re- 
markably efficacious in serving the purpose for which designed, 
and a careful study of their details, as shown in the drawings 


——— 


costs of doing work. Those illustrated in connection with this 
article are the latest additions to the shop equipment, and have 
been carefully worked out with the end in view to secure a stil] 
further refinement in the results desired. They are in daily 
service, and are now no unimportant factors in the general 
efficiency to which the Macon shops have been raised. 

A particularly desirable accessory to any locomotive machine 
department may be found in the chuck for shoes and wedges, 
which is illustrated in half tone and in detail arrangemeni. It 
will be noted that this device is very simple, requiring very little 








CHUCK FOR PLANING SHOES AND WEDGES. 


herewith, with a view to adopting them for similar -work any- 
where, will prove to be time well spent. They point conclusively 
to the fact that the South is not lacking in its full quota of clever 
mechanics who are continually on the alert to originate and 
develop schemes for the betterment of their existing shop facili- 
ties and methods. 


time and labor to chuck the shoes or wedges, and it can be used 
on either a planer or milling machine. The chuck shown in the 
photograph is made up of several sections, so that it can be 
used on various lengths of planer beds, although there is nothing 
to interfere with making it of any length which local conditions 
may dictate. 
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DETAILS OF PLANER CHUCK FOR SHOES AND WEDGES. 


The Central of Georgia Ry., some of whose special shop de- 
vices have previously been described in this journal, has been well 
in the vanguard of this progressive movement. Its Macon shop 
management has perfected and installed a number of home- 
made appliances which have vastly increased the output, and at 
the same time have secured a remarkable reduction in the former 


~ * Macon shop, W. H. Fetner, Master Mechanic. 


In order to grip the work securely it is only necessary 
tighten up the 14 in. nut on the rod end of the chuck. This 
holds the work solidly and sufficiently to stand any kind of cut, 
requiring only two chuckings to complete the job. The first 
chucking is as shown in the photograph, where the outside 
of flanges, inside of flanges, and bottom of frame fit are finished 
The remaining operation is merely to re-chuck the shoes and 
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wedges ‘0 plane for the driving box fit. It will be observed 
that in the case illustrated a double cutter, or forked tool, is in 
yse. This finishes the outside of the flanges in one cut, and 
machines the inside of both flanges and the bottom, or frame fit, 
of the shoes or wedges with one tool. An ingenious idea has 
been cleverly worked out in this connection to prevent the drag- 
ging of the tools on the back stroke of the planer. The photo- 
graph shows a small air cylinder on each head of the planer 
above the tool. This operates automatically with the reversing 
of the table, and lifts the tool clear of the work as shown until 
the return stroke is completed. This entire combination is prob- 
ably the best arrangement yet devised for heavy, rapid and 
aecurate shoe and wedge planing, and reflects much credit on 


B those who so carefully worked out the details. 


The question of turning the bearings of lift or tumbling shafts 
has been one in receipt of considerable attention in the past, and 
many devices of more or less merit have been evolved in various 
quarters to cope with it. While the majority of these, no doubt, 
performed the work for which they were built, it still cannot 
be said that any one of them has proved entirely satisfactory. 
The majority embody the serious fault of undue complication, 
a feature which necessarily implies a great deal of time in 
setting them up and in preliminary adjustments before any real 
work can begin. The difficulty, however, in some shops of 
securing a lathe of sufficient swing to clear the reach rod arm 
has necessitated a resort to some form of special device. 









few minutes, and no change is required in the machine for the 
application of the device other than removing the tool post. It 
is claimed that it will do this work very much quicker than any 
other which has yet been designed. 
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GANG TOOL FOR CYLINDER PACKING. 


The gang tool for cutting packing rings is one of the minor 
devices which have been evolved at Macon, but is equally ser- 
viceable in its own field. The drawing is self-explanatory, but 
attention may be called to the provision which it embodies for 
making any adjustment which may be necessitated by varying 
conditions that may arise. Although the cylinder packing 
rings used on this railroad are practically standardized, the tact 
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GENERAL ARRANGEMENT OF DEVICE FOR TURNING LIFT SHAFT BEARINGS. 


‘hat hercin illustrated in detail was designed in the Macon 


“ops for doing this work on a tumbling shaft with solid arms 


and inside bearings, but it can be used equally as well on an 
— as on an inside bearing shaft. As it is plainly apparent, 
mg is surprisingly free from the multiplicity of parts 
ine : S characteristic of the existing attempts along similar 
ee a on be applied to any lathe with 24 in. swing or greater, 
et an absolutely smooth bearing, turning the shaft in 


same time that a straight shaft could be done in the 


Uual war ; 
ual way. Removal from the lathe can be effected in a very 





was not overlooked that a wider or narrower ring might be 
required and this can be secured by separate space or filling 
blocks, the location of which will be readily apparent from 
the print. 








A Fux ror Use 1n Brazinc Cast Iron can be made by mix- 
ing I Ib. of boric acid, 4 0z, of pulverized chlorate of potash, 
and 3 oz. of carbonate of iron. To make a good brazed joint, the 
metal should be carefully cleaned and the pieces heated to a 
bright red before applying the flux. 
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Pacific Type Passenger Locomotive With Schmidt Superheater 





NEW YORK CENTRAL LINES. 


Passenger trains, weighing over 800 tons, which musi be han- order of 20 engines of this type a careful study of the situation 
dled at high speeds, are becoming not uncommon on'many of the was made. In connection with the American Locomotive Co. 
railways. This is particularly true on the New York Central experiments were carried out and it was finally decided that the 
and Pennsylvania Lines, and during winter weather and periods increased capacity desired could be satisfactorily attained through 
of heavy traffic it is often necessary to double head these trains the medium of superheated steam, therefore the last order was 
over certain divisions. Both of these systems have Pacific or equipped with the latest design of Schmidt fire tube superheat- 
Atlantic type locomotives which are.able to make schedule time ers. Careful tests with a single locomotive equipped in this 





NEW YORK CENTRAI LINES 














HIGH SPEED PACIFIC TYPE LOCOMOTIVE WITH SUPERHEATER—NEW YORK CENTRAL LINES. 





with these heavy trains, but when called upon to make up time manner indicate that the superheater increased the boiler ca- 
or when handicapped by severe weather they have not sufficient pacity sufficiently to allow increasing the diameter of the cylin- 
reserve power. ders to 23% in. if the stroke was shortened to 26 in. The boil- 


On the New .York Central Lines the standard heavy passenger er was thus redesigned and changed so as to give a distance 
engine has been for several years a Pacific type with 22 x 28 in. between tube sheets of 21 ft. 6 in. instead of 20 ft.. as has been 
cylinders, 79-in. wheels and 4,210 sq. ft. ef-heating surface. These standard, also for the application of the superheater tubes, but 
locomotives were fully illustrated and described in this journal was not altered in other respects. 
on page 365 of the September, 1907, and 164 of the May, 1908, 
issues. The service with them in the past has been.eminently 
satisfactory in every way and up to a comparatively, recent -dat¢ 
they had sufficient reserve: power forall emergencies. The in- 
troduction of steel passéiiger cars and Pullmans, together’ with 
the increased passenger traffic, however, has finally brought the 
weight of passenger trains to a point where it was desirable td 
havc a more powerful locomotive, 


One of the illustrations shows a view of the front end with 
the superheater and it will be noticed that a special design and 
arrangement of steam pipes has been employed. It was desired, 
of course, to obtain the maximum free area under the table plate 
in the front end and therefore the steam pipes were brought 
out through the shell at a point just below the center and car- 
ried into the top of the valve chamber. This arrangement not 
only gives a freer and better design of front end, but also greatly 
improves the cylinder casting and gives the most direct passage 
from the superheater to the steam chest. 


and before making*the last 

































Outside of these changes in the boiler and front end, the only 
other noticeable alteration from the standard engine is found 
in the valve gear cross head and guide, wherein the guide is 
secured to the valve chamber head only instead of between the 
guide yoke and valve chamber head, insuring the absolute align- 
ment of the valve stem and greatly simplifying the construction. 
This arrangement is somewhat like that standard on the Cana- 
dian Pacific Railway.* In other respects the valve gear iS the 
same as was previously used. 





The trailer truck has also been redesigned to use a single 
bar frame with outside bearings in place of the previous double 
bar frame construction. This change has. lightened the frame 
considerably and made it more easy for repairs and inspection. 

A heavy pressed steel bumper plate in U section has for the 
first time in American practice been used on these locomotives 
in place of the conventional steel casting or wooden bumper 
beam. 

In the following table will be found the general dimensions 
of these locomotives as compared with the previous design: 






GENERAL DATA. 


Previous design Latest design 
BN Sek Se eTh ses cA GRNNOUd a ceed eee sche cu Chee it. Coa Bit. Coal 
RO OURO He Si ey Gk aha hice & dwn 105a5 eo dh 29,200 Ibs. 80,900 Ibs. 





NEW VALVE STEM CROSSHEAD AND GUIDE. * AMERICAN ENGINEER, Jan., 1908, page 16. 
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be in ies OTAEF. 0. serececcvecs ee Rte ee. recy at _ THREE YEARS TESTS OF FEED WATER HEATING By 
tat edie aed sander ko wocking coda. 000 000 The. 484,000 Ibs. THE TREVITHICK SYSTEM 
i anh iedesqetseskesepeetowk 4 ft. 14 ft. 
Wheel base, total..........ss.eese seccecees $6 ft. % in, 86 ft. 6 in. 
Wheel base, engine and tender.............. 67 ft. 11 in. 67 ft. 11 in. 


Some surprising results in increased economy are indicated 


RATIOS. 
. Wei ht on. drivers A tractive MMR. cnsvescdteus ++ 5.84 css by the returns from the elaborate tests of feed water heating 
> BG v6. 0.d'gebessncdecnvecceee § ° ° ° 4 
: Tractive ef li xdiam. drivers + heating surface. .550. 50.00 684.00* on locomotives just completed on the Egyptian State Railways, 
‘otal heating surface + grate NR re aah oe cen 74.50 J : ‘ a 
Firebox heating surface -- total heating surface, %..5.35 so7*  Lhese tests began in March, 1907, and have been continu d in 
Weight on drivers + total heating surface......... 40.70 87.50* connection with many types of locomotives and under ali con- 


ditions of service. The final summaries are of extreme in- 
terest as the economy is shown to be upwards of 20 per cent, 
in connection with engines equipped. with the feed water ap. 
pliance over those not so equipped, and the tests have served 
the purpose of demonstrating as facts many points formerly re- 
garded as largely theoretical. 

Attention was first attracted to this matter toward the end 
of 1907, when F, H. Trevithick, locomotive, car and wagon su- 
perintendent of the Egyptian State Railways, applied a feed 
water heater of his own design to an engine of those roads* 
In this instance, which has been followed throughout all the 
subsequent tests with few modifications the feed water is drawn 
from the tender and forced into the boiler by means of a hori- 
zontal duplex pump located on the right side just ahead of the 
cab. This pump takes steam at boiler pressure and delivers its 
exhaust into the first section of the feed water heater which 
is located on the suction side of the pump. This first heater is 
vertical and contains nineteen 5% in. tubes, which are connected 
to headers at each end, the upper header being connected to the 
exhaust pipe from the pump, and the lower header having an 
opening to the atmosphere. The feed water circulates around 
the outside of the tubes. 


On leaving the pump the water traverses in succession two 
other heaters, one on either side of the smoke box. The one 
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Total weight ~- total heating surface.........+++++- a em on the right is divided into two compartments by a partition, so 
Total” end > rol a get te ORR BREROEE 348.00* that the water traverses twice the length of the heater in pass. 
Grate area ~ vol. cylinders.........csseeceeceeeees 4.58 4.32 ing through. It then goes to the left hits de ‘ahiich there ie 
a es okie sinccle oh ape aauowe Simple Simple no dividing partition. These two heaters are heated by part of 
Diameter and stroke........sseeceeccesecceceers 22 x 28 23%4 x 26 


( Piston 
Diameter 2... 2cccccrcccccccccccscccccccccscccces 14 in. 14 in. 


NS EOE COR ETRE ET TTR TE. 6 in. 7 in. 
SE rrr rie tt 1 in. 1% in. 
EO POE TOE en ee y % in. % in. 
iE PRE. A Sn ese cen nce deeb bas sc vias beuws vA 







Driving, diameter over tires............eeeeeeeees 


Driving, thickness of tires............+.eeeseese: 3% in, 3% in. 
Driving journals, main, diam. and length...10% x 12 in. 10% x 12 in. 
Engine truck wheels, diameter...........--.++.++- 36 in. 6 in. 
EE SEES SOUTORED 06.60. ccc cdccsinoteces 6% x 12 in. 6% x 12 in. 
Trailing truck en, MONOD. 5 becceccc bee ces’ 50% in. 50% in. 


Trailing truck, journals..............++. secese & 24m, 8 x 14 in. 































NA EER a ahs sean oes d 33s as.0ice esis 000 sep hap i Conical 


Working pressure ..........0cscccescceccorsess 200 Ibs. “— ~ 
Cee Geeereer GF Fret TINK: <. ic. o0ccdsevseséese 72 in. 

Firebox, width and length.............. 754% x 108% in. 754% x 108% in. 
Firebox’ SE NOS. 6 8c60 ck xedacccewss % & % in. & ¥% in. 
Sree 4% in. 4% in. 
Tubes, number and outside diameter.......-.-- 382—2 in. 175—2% in. & 






IS cc bio Sul ore a 0 os bwin baa a's Relea eee 


ee SE ee ere rere 3,981.6 sq. ft. 3,192.9. sq. ft. 
SE, SITEMINE. TTODOK . oo0ssc ce ccccecveses 228.3 sq. ft. 231.2 sq. ft. 
er eeernee ORE. occ Sic cdc occedeendases 4,209.9 3,424.1 sq. ft. 
Superheater heating surface...............000. an 755 sq. ft. 
aac So aE sict wise ce Seles 4 05% 56.5 sq. 3 56.5 sq. ft. 
RE MINE 6.5 vc 6 00.05% se’ ebSR 6 409 0'esms .20 19% in. 
Smokestack, height above rail.............. 14 ft. 10 in. 








cnGbh Mkd bk ite dew ecd50Fa ee yeaa koe 13 in. chan. 
NSE OES FOF OE EET CITES .36 in. 36 in. 
qgneuale, diameter and length.............. 5% x 10 in. 5% x 10 in. 
WRET CAPACHY 22. cccccrcccecsccescsscevcces 8,000 gals. 7,500 gals. = — 
SPINE Gia is Satan e tq sos 65.04 b AD 0S Swe nen OO 14 tons 12 tons ' 





VIEW SHOWING SCHMIDT SUPERHEATER AND ARRANGEMEXT OF 


* Heating surface = evaporating surface + 1.5 times superheating surface. 
STEAM PIPES—NEW YORK CENTRAL 4-6-2 LOCOMOTIVE - 












the exhaust steam from the cylinders. From these th: wate! 
passes to the larger heater in the front end, which corsists 
an annular chamber containing 265 tubes 1 in. diame‘er and 
18 in. long, arranged in three concentric rings and heate by the 
exhaust gases passing through the tubes. The total section of 
the heater tubes, which is but little larger than the se:tion of 
the smokestack, is entirely utilized, and their position ‘2 refer 
, ence to the fire tubes assures a perfect separation of th- esca? 


It 1s REPORTED THAT THE RussIAN GOVERNMENT contemplates 
the improvement of the existing Siberian Railway and creating 
duplicate approaches both in European Russia and the Far East. 
When these works are completed, in 1915, the imperial treasury 
will have expended on the Siberian Railway somewhat over 
$1,000,000,000, which includes both cost of construction and loss 
on exploitation.” In exchange for this Russia will have a com- 
plete double-track system from the Urals to the Pacific, with 
double approaches, of a total length of 6,844 miles. 
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* See American Encineer, November, 1907, page 456 
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gases to the interior of them all. From this heater the water 
passes to the boiler through the usual check valves. 

As has been mentioned the tests were made in all services, 
fast express, light passenger, freight and switching, and during 
the various applications of the heater to various types some 
minor changes were made in the relative proportion of the 
parts, but the basic principle was not affected, and the descrip- 
tion given above will serve to illustrate the system. 

Taking first the records of engine 711 for the years 1907, 1908 
and 1909. This engine was one of a class of thirty, and it 
shows up very well when compared with the rest of its class. 
The figures in Table 1 below are taken from the ordinary reg- 
isters, and therefore show all coal booked to the engines. The 
mileage given is’ train mileage only, and the weight of train 
is calculated on the commonly used service method abroad of 
rating a six-wheel passenger coach as one unit of 15 tons, and 
a coach with two four-wheel trucks as two units, or 30 tons, 
the figures agreeing very closely with the average for the roll- 
ing stock used on the train service in question on the Egyptian 
State Railways. 
engine 71 was taken into the shop, and for purposes of certain 
experimental work, had her heaters removed, subsequently work- 
ing without them for some time. The records for this engine 
thus afford an independent and unintentional check. Table I 
gives the averages from the coal records for the whole class 
of 30 engines, and also for engine 711 for the period during 
which it was at work without heaters. ” 

TABLE I.—Comparison oF Encine No. 711 Without anp WitH HEATERS, 


anp With Twenty-Nine Sister Encines WitHout Heaters, UNDER 
Orptnary RunninG ConpiTIONs. 


Engine Engine 29 Sister- 
No. 711 No. 711 Engines 
Without With Without 
Heaters. Heaters. Heaters. 
Average miles per train.........ce.e0. 138 127.8 136 
Average pounds of coal per train...... 5,660 4,595 5,497 
Average pounds of coal per mile...... 41 35.9 40.2 
Average load behind tender, tons...... 249.6 281.6 231 
Average pounds of coal per ton mile... 0.1643 0.1276 0.1749 
Difference in favor of engine No. 7m} 0.036 Ib. 0.0473 Ib. 
with heaters, on coal per ton mile == 22% = 27% 


The high figure of 27 per cent. is probably due in part to the 
fact that at one time and another engine 711 has been engaged 
in special trials, and the coal booked to it, therefore, has at 
times been more carefully checked than is usual under ordinary 
tunning conditions. 

The record of engine 677, an inside cylinder 4-4-2 locomo- 
tive, is also of much interest. This engine has cylinders 18 in. 
by 26 in., and driving wheels 6 ft. 3 in. in diameter. The boiler 
is fitted with a Belpaire box, and contains 184 2-in. flues, 15 ft. 
11% in. between flue sheets, giving 1535.5 sq. ft. heating surface. 
The firebox provides 140.25 sq. ft., making a total of 1675.75 sq. 
ft. The grate area is 24 sq. ft. The total weight of the en- 
gine in working order is 63 tons, of which 35 tons are on the 
driving wheels. The heaters of No. 677 are similar to those of 
No. 711, except that the smokebox heater is of rather larger 
heating surface capacity, having 258 sq. ft. heating surface and 
a capacity of 70 gallons. 

During two months in 1907 this engine ran without its smoke- 
box heater, as it required some alterations when delivered to 
the railway, before it could be brought into use. In February, 
1908, the heaters were not used, and the effect of the flue gases 
Upon it, when out of service, was watched. Again, in 1909, on 
the smokebox heater needing re-tubing, the arrangement was 
remove. The results taken from the ordinary registers are as 
indicate| in Table II, for the period March, 1907, to Decem- 
ber, 1909, 


TABLE 'I.—Workinc or Encine No. 677 With anp WitnHovut FEep 
AlLR HEAaTERrs. 

With Without 
len , ; Heaters. Heaters. 
ee TRING MN ee et awd adce Cudcieee 135.7 135.9 

verage pounds~of coal per train.............s+.. 5,024 6,138 
Ayease vounds of coal per mile.............+0+: 37 45.1 
Amat ‘eight behind tender, tons.............. 280 278.4 
Tage »ounds of coal per ton mile.............. 0.1322 0.1622 
Differen : in favor of heaters on coal per ton mile 0.0300 == 18% 


From the records for this engine another set of figures has 
ab:tracted, showing the comparison for six months’ work- 





During the period covered by these records, * 


N 


ing only, with and without heaters, over certain periods for 
which weather conditions were approximately similar. These 
figures differ somewhat from those given in the above table, 
the loading during the periods in question showing greater dif- 
ference than above. For these periods for which the results are 
really more strictly comparable, the coal per ton-mile with the 
heaters in use shows economy amounting to 20.5 per cent. All 
of the figures in the tables, it will be noted, are large and the 
effect on the coal bill well worth considering. 








EXTENSION OF TIME AND MODIFICATION OF SAFETY 
APPLIANCE RULES 





After conference with representatives of the railways and of 
the employees’ brotherhoods, a form of order has been drawn up 
by the Interstate Commerce Commission providing that the time 
for complying with the law respecting “brakes, ladder clearance, 
and certain other features of freight car safetly appliances, 
should be extended for five years from July 1, 1911; the time to 
make similar changes on passenger cars for three years from the 
same date; on road locomotives two years, and on switching 
locomotives one year. The bill now before Congress, appropri- 
ating money for the expenses of the Interstate Commerce Com- 
mission for the next fiscal year, contains a clause empowering 
the Commission to postpone the date of compliance with this 
law, not only as regards old cars, but also as regards cars put 
in service up to July 1, 1911. As the law was passed originally, 
the Commission could not extend the time limit except in rela- 
tion to cars which were in service April 14, I9I0. 

At a final meeting before the Commission in Feb., at which 
were present five representatives from the committee of the rail- 
ways, five of the committee of railway employees, and five for 
the special committee of the agents of the Commission, the fol- 
lowing stipulations and modifications in the new rules were agreed 
upon: 

(a) That carriers will not be required to change the brakes 
from right to left side on steel or steel underframe cars with 
platform end sills, or to change the end ladders on such cars, 
except when ‘such appliances are renewed, at which time they 
must be made to comply with the prescribed standards. 

(b) That carriers will be granted an extension of five years’ 
time from July 1, 1911, to change the location of brakes‘ on all 
other cars to comply with the prescribed standards. 

(c) That carriers will be granted an extension of five years’ 
time from July 1, 1911, to comply with the prescribed standards 
on other brake specifications on all cars. 

(d) That carriers will not be required to make changes to 
secure additonal end-ladder clearance on cars that have ten or 
more inches end-ladder clearance, within thirty inches of side 
of car, until car is shopped for work amounting to practically 
the rebuilding of the body of the car, at which time they must 
be made to comply with the prescribed standards. 

(e) That carriers will be granted an extension of five years’ 
time from July 1, 1911, to change cars having less than ten inches 
end-ladder clearance, within 30 inches of side of car, to com- 
ply with the prescribed standards. 

(f) That carriers will be granted an extension of five years’ 
time from July 1, 1911, to change and apply all other appliances 
on freight train cars to comply with the prescribed standards, 
except that when a car is shopped for work amounting to prac- 
tically rebuilding the body of the car, it must then be equipped 
with the prescribed standards in respect to handholds, running 
boards, ladders, sillsteps, and brake staffs. Provided, that the ex- 
tension of time herein granted is not to be construed to relieve 
a carrier from complying with the provisions of Section 4 of 
the act of March 2, 1893, as amended April 1, 1896, and March 
2, 1903. 

(g) That carriers will not be required to change the location 
of handlholds (éxcept end-handholds under endsills, ladders, sill- 
steps, brake wheels and brake staffs), on freight train cars the 
appliances are within three inches of the required location, ex- 
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cept that when cars undergo regular repairs they must then be 
made to comply with the required standards. 

(h) That carriers will be granted an extension of three years’ 
time from July 1, 1911, to change passenger train cars to com- 
ply with the prescribed standards. 

(i) That carriers will be granted an extension of one year’s 
time from july 1, 1911, to change switching locomotives to com- 
ply with the prescribed standards. 

(j) That carriers will be granted an extension of two years’ 
time from July 1, 1911, to change all other locomotives to comply 
with the prescribed standards. 

It will, of course, be understood that all these extensions of 
time apply to equipment that is already built and in use, and 
not to new equipment. . 








HAND TRUCK FOR CAR SASH 


a 





A very handy truck for distributing newly varnished car win- 
dow sash, of which the working drawing is reproduced here- 
with, is being used to much advantage in the Readville shops of 
the New York, New Haven and Hartford Railroad. It permits 
the loading of sash so that they will not come in contact with 
one another or become soiled and does away with quite a large 
gang of men who were obliged tc carry the sash singly previous 
to its advent. In a large shop where from four to five hundred 
are being distributed every day this labor-saving becomes no in- 


truck, and are fastened at any point by the handle cam nuts (D) 
which lock or unlock with a one-quarter turn. 

One-half the sash equipment for a long car can be loaded on 
this truck and moved to any point of the shop by a boy. One 
of them has been in service for two years and two others have 
since been added. The cost of production is very small and it 
cannot fail to prove a valuable addition to any car shop. 








Nine More Exectrric Locomotives, aggregating about 40,000 
horsepower, have been ordered by the Pennsylvania Raiiroad 
from the Westinghouse Electric and Manufacturing Company. 
The new locomotives will be of the same type as those which 
are now being operated in the Manhattan Terminal, New York 
City, and will supplement the twenty-four already in use. The 
Westinghouse Electric and Manufacturing Company has con- 
tracted to have the new locomotives completed by July Ist, rgrt. 
The cabs, frames, running gear and mechanical parts wil! be 
built by the Pennsylvania Railroad at their Juniata shops. The 
air brakes will be supplied by the Westinghoue Air Brake Com- 
pany. The electrical equipments will be built and the com- 
plete locomotives assembled at the East Pittsburg works of the 
Westinghouse Electric and Manufacturing Company. 





New TERMINAL FoR CuBAN RairLroaps.—The new passenger 
terminal in Havana, Cuba, which is in the course of erection 
for the Havana Terminal Company, will be one of the finest 
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Caster preferred. 


Significant item, as in many cases cars to which the sash be- 
longs are located a long distance from the varnish room. 

The general arrangement of the truck is clearly indicated in 
the drawing. As shown, it consists of two sides and a bettom, 
the sides being connected by the cross framing and the sliding 
cnd gates. One or all of the cross frames can be entirely re- 
moved when required, thus permitting sash five feet or more 
in width to be carried by adjusting the side gates and sliding 
ends. All of the cross gates or frames (C) and the end gates 
<B) are provided with cone-shaped pins, or separators, shown 
at (K), which hold the sash from striking one another while in 
the truck. The sliding ends (E) are held and carried by the 
arms (F), which slide in guides or grooves on the sides of the 
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Detail of Axle. 


OR CAR WINDOW SASH. 
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It is situated on what 
is known as the Arsenal site near the harbor, and will be but 


and most up-to-date structures in Cuba. 


in connection with wharves, warehouses, and all the other sect 
sary terminal improvements. The building will be used by the 
United Railways of Havana, the Havana Central, and the Ma- 


rianao Railroad, thus serving as the union passenger ‘ern 
for the city of Havana. As tourists’ traveling is becoming mF 


important every year, the station has been designed to take care 





of this need, and has a capacity which will suffice to satisfy * 
requirements for many years to come. 
Locomotives Burn 100 Miit10n Tons or Coat a year. of on€ 


fifth of the total amount mined annually in the United States 




































Road Test of 2-6-6-2 Type Locomotive 





CHICAGO, MILWAUKEE & ST. PAUL RAILWAY. 





During the months of December and January last the Chi- 
cago, Milwaukee & St. Paul Ry. received 25 Mallet compound 
locomotives built by the Schenectady works of the American 
Locomotive Co.* These locomotives are of the 2-6-6-2 type and 
have a 8334 in. boiler with 439 2% in. tubes 24 ft. in length, and 
a combustion chamber 78 in. in length. This gives a heating 
surface in the tubes of 6,182 sq. ft. and a total heating surface 
of 6,554.6 sq. ft., the ratio being 90.5 sq. ft. of heating surface 
to 1 sq. ft. of grate area. Other general dimensions and ratios 
are given in the following table: 


GENERAL DATA. 


SFP Ce ETT T Eee ere TR te Le a a sit. Coal 
Maximum tractive effort. «.....cccccccceccesccseecesvesecseces 75,000 Ibs. 
Weight in working order......... eee cee e ccc eee eee reece eeeeee 390,000 Ibs. 
Weight on drivers........... rire Lees eeseecsesccedecccsucse 323,500 Ibs. 
Weight of engine and tender in working order........+-.+e.0+: 555,700 Ibs. 
eee ree ree 30 ft. 6 in. 
Se We GN roe ov ir Shaw e ck Cee dGas ed hess wedageeeeesseeeeeences 48 ft. 
RATIOS. 
Weight on drivers ~ tractive effort............ cece cece rereeeeeeees 4.30 
Total weight + tractive effort..........ccccrcccccceccsccccseeeecesees 5.20 
Tractive effort X diam. drivers + heating surface........6..eeeeeeee 653.00 
Firebox heating surface ~ total heating surface, per cent.............. 5.69 
Weight on drivers ~ total heating surface..........seceeeeeeeeeeenes 49.30 
Total weight + total heating surface..........cceeceececccereceeees 09.50 
Volume equivalent simple cylinders, cu. ft........ cece eeeeeeeeeeees 22.80 


Standard methods for locomotive testing were generally 
followed and the greatest care was taken to secure accurate and 
reliable data. The coal used was carefully weighed as it was 
put on to the tender and two observers checked the results. 
The fuel for firing up in the enginehouse and for taking the 
engine to the yards and the amount used after the engine left 
the train, was taken from a supply in sacks placed on the rear 
of the tender. The surplus coal at the end of the run was 
carefully weighed off and proper credit given. Watt delivered 
to the boiler was measured by metering it through three 3 in. 
Worthington hot water meters, which had been carefully cali- 
brated and the loss from the injector overflow was caught and 
weighed. The draft in the smokebox and firebox were meas- 
ured by U tube manometers containing water. The temperature 
readings for smokebox gases were taken through the medium 
of the Hookings thermo-electric couple pyrometer. The dyna- 


mometer car used was a new one built at the Milwaukee shops 
and is of the spring type, with a capacity up to 110,000 lbs. 
The record of the dynamometer contained the usual speed, re- 
verse levers and throttle position, etc. 
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PROFILE OF DIVISION ON WHICH TEST WAS MADE. 
Total heating surface ~ vol. cylinders..........seeeeeeceeeeeeeees 288.00 The first run was made on January 23 from Milwaukee to 
re GUOK 5 WEE, IG s os o.ccaees iden bdcacdeccacdedeenevecenkane 3.18 ? se ee 
paren Portage, the train behind the tender consisting of 55 loaded 
Kiod gicttttteseeeesseeeecaeseccaecesceeeeceeeeeseees Mile, Chmeenet cars, dynamometer car and caboose, making 2,555 tons. On the 
MUSTO ccc ccc eer ceccccc ees ees ceresecscessbesesoeseseeses 2 in. . : : : ae 
CE PIR OR Te REP EE Te eee Ree Ns Se ..30 in, following day the return trip was made with a train consisting 
ie » VALVES. ae of 43 loads, 79 empties, dynamometer car and caboose, giving a 
© weeeeceee eee seees ee eee Se esses essesesSeSSSSEEeSESeseeeeeees 1s . . 
Ee ietemetphteatneaien concede stipend tantly (ons pe. Slide. total tonnage of 3,050 as far as Watertown Junction; at this 
G : , : 
Outside Isr TL. Pua“ L__“_“______| jp, point the tonnage was cut down to 36 loads, 79 empties, dynam- 
Se MF Gi Dvn incense vénewiweinesdss eines 4deenentetethanvenitn % in. oOmeter car and caboose, giving a tonnage of 2,775. 
SY CAUGUMIE 665. Ki 6.eh ec eAKAC ERS a de Knee 5/16 in. : * gs 
Bi ssscsxonacocpenuenesstea akon tet ts eral eckuuaaseaaeand 8/16 in The performance of the locomotive, as indicated by the tests, 
cs ; WHEELS. was most satisfactory. It was shown beyond doubt that the 
Driving, Ge GONE Dic bo io Fors kck oh nk cab med dian tdaseakes 57 in. ° P ‘ 
gr oP gene aan ee mmetagnces nenpnne: 3% in. boiler would furnish steam for the maximum horsepower re- 
riving Journals, diameter and length..........-ccececccccess 10 x 13 in. uired by the locomotive, which the indicator cards showed 
y ’ 
’RO1LER. . 
a ee Ree Kaas atid ee MeN ow Conical Teached a maximum of 1,753 on a % per cent. grade. 
Working a ee ee re ae ere ree Per ey er ee 200 Ibs. ° $ 
Jutside diameter Of first rimg.........cccccccccecccccccccccesces 838% in. In the following table are Sven ‘some of the general average 
es —— i GA bickGx CR Veco coben aba 108 1/116 x 96% in. results of the tests: 
pilates MICHMCES. ccccesccccessscceeseeseeseseseseeses 2 in. ) 
ir ahaa om Rg 3 : Wie. . 2 5 5e. Wcetadateukeaeasneesemewenmenas Milwaukee Portage to 
ae ee nom taoninibonbummtedrentvcbs” «Ua to Portage Milwaukee 
A ; Distance ..ccccccccccccccccsccccccccccccccceeed’ 3 a 91 miles 
While these engines were designed for pusher service on the Seige REN ORNS IRUEE ES yon 
Chicago, Milwaukee & Puget Sound Ry., where the mountain Time on road.........seeeeeeeeeeeeeeees 7 hrs. 12 min. 6 hrs. 87 min. 
grades range f mae f th Wemletee CG i osc a cc ciccccccecccsesivee 5 hrs. 23 min. 5 hrs. 41 min. 
+t S range from I per cent. to 2.74 per cent., 14 Of them are Sneed, average ....-.seceeceeceeceerceeee: 16.7 me. P. h. ae 
Stull worki j ilw istri j i Tonnage ...ccccccccceccccsccescecccsceccccccs 2555 tons -2775 
4 Se — the Milwaukee district, some in regular vom Average steam pressure.........--eeeeee recess '-197.3 Ibs. , 198 Ibs. 
service on the Chicago, Milwaukee & La Crosse Divisions and Vacuum in front end..........--.0++0+-+: 2.96 in. water 2.97 in. water 
some in tre f ; stchi : FEveDOX WECUUME 06 ccc cscs ceccccccccccoes 1.48 in. water 1.98 in. water 
some in transfer and hump yard switching service. Temperature front Re iin ann denéseAtaubttasiel 508" F. 11° F. 
Recently i y r i " Temperature feed water.........-.eeeeeeeeeeees : é 41.6 . 
cently one of these engines, No. 5000, was given a COM-  ConPETed .. scserces Sl a cesar les Ahdul 25,210 Ibs. 28500 Ibs. 
plete road test, with maximum tonnage, from Milwaukee to Water delivered to boiler iv aks wnkueesace on 203,268 Ibe. a the. 
° : . Ss. water r ID. COal....... eecoeicccccceceses 07 Ss. 2 Ss. 
Portage and return. The distance between these points is Ol Water eunbseanel from and at 212° per Ib. coal.. 9.9 Ibs. 0.6 the. 
Miles and j _— . : " Tom miles ...ccscs sete cece eeeeeeereeeceseenvess " 65,450 
Sand is over a division with ruling grades of one-half of Coal per 100 ton miles..........eeeeeeeeeeeees 10.96 Ibs. 10.78 Ibs, 
one per cent., except about 1%4 miles with a grade of .67 per Water per 100 ton miles.......... LER PF 88.39 Ibs. 83.77 Ibs, 
cent. T} ‘ 2 Water evaporated per sq. ft. heating surface per 
, here is one short velocity grade, about 1,000 ft., of one hour (running time).........++-++-++0+: <0 6.74 Ibs. 5.96 Ibs. 
Percent. The profile of the division is shown in the accompany- page eg per sq. ft. grate area per hour "64.6 Ibs 69.1 Ibs 
Me np an | Sa se beeaetak td Seeteanee cinteaased -64.6 Ibs. ‘ , 
_ ration. On the first day’s run the speed varied between 10 and 35 
k For fully illustrated description, see page 90, March issue, Amzarcan miles per hour, averaging 16.7 miles per hour. On the return 
NGINEFR 
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trip speeds of from 10 to 30 miles were maintained as far as 
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Watertown Junction, and from 12 to 29 miles per hour from 
there to Milwaukee. The maximum draw bar pull registered 
was 100,000 lbs., starting the train out from the water tank at 
Columbus on the second day’s test. The engine at this time 
was of course working simple. A draw bar pull of 95,000 Ibs. 
was developed for a distance of 100 ft. at another start and 
93,500 at another time. The engine only required about 100 ft. 
simple operation before being able to handle the train in com- 
pound. A draw bar pull of 76,500 Ibs. working compound was 
the maximum registered. 


The water rate from the indicator cards showed a consump- 
tion of 23.11 Ibs. per indicated horsepower hour, the cut-off 
being from 65 to 75 per cent. It is stated by J. F. DeVoy, as- 
sistant superintendent of motive power, under whose direction 
the tests were carried out, that the locomotive showed an econ- 
omy over simple engines in the same service of about 21 per 
cent. in regard to fuel and water. The locomotive, however, 
was in first-class conditon and it is probable that a fuel economy 
of from 15 to 20 per cent. can be expected on an average. 








Heating Test of Driving Tires 


AN INTERESTING RESEARCH INTO THIS GENERAL SUBJECT RECENTLY COMPLETED ON THE CHI- 
CAGO AND NORTHWESTERN RAILROAD BRINGS TO LIGHT SOME SURPRISING DATA IN 
REGARD TO THE GREAT LOSS WHICH ORDINARILY ATTENDS THE OPERATION OF 
TIRE SETTING. 


V. T. Kropmiowsk1. 


On the road where the writer is employed he recently con- 
ducted some very interesting tests in connection with the removal 
from the wheel centers of locomotive driving tires, and while 
there was nothing unusual in regard to the process employed, 
some exceedingly valuable data has been gathered on the opera- 
tion from an economical standpoint. In one test the tires 
removed were 56 in. inside diameter and 134 in. thick. The 
fuel used was gasoline, which was atomized in a tank arranged 
in accordance with the outline drawing shown in Fig. 1. ‘The 
two tires were heated simultaneously, and the time required for 
temoval was 12 minutes in one instance, and 16 minutes in the 
other. The amount of gasoline consumed was 4.42 gallons. 

The tires were of course light, in comparison with new ones, 
and’ the wheels being from under the engine, no obstacle was 
afforded to driving them off, hence not so thorough a heating 
was required than would be the case were the wheels in their 
proper position. In this latter instance the heating must neces- 
sarily be such to allow of their being pulled off the centers by 
a tire hook. The time required to heat two such tires simul- 
taneously, with a burner for each, is in the neighborhood of 40 
minutes. The probable consumption of gasoline during the 
period may be closely approximated by reference to the figures 
obtained in the test first mentioned simply by averaging the 
amount of gasoline used per minute, and multiplying by 40 
minutes, the result being 12.6 gallons for the assumed case of 
40 minutes. 

It impressed the writer that the amount of gasoline used was 
highly excessive, and induced some reflection on how the heavy 
loss which ensues in the universal practice of heating tires might 
be overcome at least in part. To burn one pound of gasoline 
requires about 3.36 pounds of oxygen, which means that 14.6 
pounds of air must be used to obtain this amount of oxygen. 
The products of combustion are practically 3 pounds of carbon 
dioxide, 1.35 pounds of steam and 11.25 pounds of nitrogen 
which was contained in the air. The specific heat of carbon 
dioxide is 0.217, so to raise the temperature of the three pounds 
one degree requires 0.651 b.t.u. The specific heat of super- 
heated steam is about 0.5, and to raise the temperature of the 
1.35 pounds one degree 0.675 b.t.u. are necessary. Nitrogen 
has a specific heat of 0.244, therefore to raise the 11.25 pounds 
one degree in temperature 2.745 b.t.u. will be consumed. This 
means that 4.07 b.t.u. will be absorbed in raising the product 
of combustion one degree, provided that none of the heat is lost 
through radiation. 

In burning one pound of gasoline there is liberated about 
20,000 heat units; consequently the theoretical temperature of the 
products of combustion will be 20.000 ~ 4.07 = 5,000 degrees, 
but it is a well-known fact that no such temperature is attained 


in practice, because much of the heat is lost through radiation. - 


Assuming that the temperature, allowing for the radiation of the 
heat from the flame, is 4,000 above that of the atmosphere, then 
there will be four-fifths of the liberated heat available for heat- 
ing the tires; in other words, about: 16,000 heat units. All of this 
is not, of course, available, because if all the heat were taken 
out of the flame the latter must cease to exist. Assuming that 
100 degrees temperature is sufficient to sustain the ignition after 
once established, there is then available a net temperature for 
heating the tires 4000 — 100 = 3900, and, roughly speaking, 15,600 
heat units, 

It is positive that the tires had not attained. any such tem- 
perature, as the melting point of steel is but 2,500 degrees. 
From the writer’s observations the temperature was not more 
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FIG. I. 


than 250 degrees. The specific heat of steel is 0.1165, and the 
two. tires weighed about 1,100 pounds. The heat units neces 
sary to bring their temperature to 250 degrees is therefore 
0.1165 X 1100 X 250 = 32000. As has been mentioned, there 
was consumed in heating the tires 4.42 gallons of gasoline, and 
at 15.600 b.t.u. per pound there is available for heating tie tifés 
a net sum of 561,000 bt.u. This amount of gasoline weighs 
about 36 pounds, and at this rate there was only available some 
6 per cent. of the net heat available for heating the tires. The 
question then must arise, where did the balance go? 

The writer is of the opinion that much of this loss can be 
satisfactorily accounted for. Referring to Fig. 1, the cor pressed 
air enters the tank through globe valve No. 2, expands, and 
gives up its heat arising therefrom to the walls of the tank, 
the latter in turn radiating it to the shop atmosphere. In such 
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a manner refrigeration is, of course, taking place to a small 
extent. The purely cold liquid is forced by the air pressure 
above it through pipe No. 5, through needle valve No. 1 and 
nozzle No. 3 to the burner. On its way to the burner after 
jeaving the nozzle the liquid gasoline is picked up by the gusts 
of compresed air from the by-pass which comes through valve 
No. 4, and the gasoline becomes still further refrigerated, as 
here the compressed air expands from a pressure of about 100 
pounds to practically that of the atmosphere, and the absorbtion 
of heat must be considerable. 

During this process the gasoline has not been vaporized, but 
merely dispersed into globules through the fanning action of 
the refrigerated air. When this mixture of globules and air 



































reach the burner, the globules which happen to be small enough 
will ignite, but the larger ones are checked by the walls of the 
burner to run out on the floor, where part soaks into the wood 
or earth and the others evaporate or become ignited. This, and 
the radiation of heat, are the main sources of loss, but the 
former is by far the greater. 

The loss of the liquid gasoline can be overcome entirely by 
arranging the heating apparatus as shown in Fig. 2. Instead of 
the compressed air coming in on top of the gasoline it should 
be vice versa, entering through the valve (B) to the pipe, which 
extends very close to the bottom, and bubbling up through the 


liquic. The tank should have a coil of pipe and the coil jack- 
eted that when steam is allowed to circulate in the coil heat 
will not radiate into the shop atmosphere. Then, as the air 
woul’ bubble up through the iiquid gasoline and excelsior, the 
former would become broken up into globules, and finally va- 
Porized, on account of a temperature being maintained at which 
gasoline best vaporizes. There would be no solid globules left 
to be carried to the burner only to run out of it unconsumed, as 
has bcen mentioned. To overcome the loss from radiation is 
amore complicated question and it must be principally taken care 
of in the design of the burner; one of such design that the 
a will be enclosed and kept always impinging upon the tire 
Surface, 

The loss in money per annum to a railroad having, say, 1,500 
locon otives, is worthy of serious consideration in the general 


question of tire heating. The shop with which the writer is 
connected takes care of about 300 locomotives per year and 





removes and applies approximately goo tires. This is but one- 
fifth of the engines, and consequently the same proportion of 
tires handled on the entire railroad, which would be in the 
vicinity of 4,500 tires heated twice, this double treatment bring- 
ing the heating up to 9,000 tires. As the statement has been 
made that but 6 per cent. of the available heat has been réalized, 
then 94 per cent. is accordingly wasted. If 50 per cent. of this 
loss can be recovered the proposition becomes endowed with 
much importance. Since it required 4.42 gallons of gasoline to 
remove the tires under test in an average of 14 minutes each, 
the portion used was 0.31 gallons. The average time, however, 
for such removal with the wheels under the engine must be set 
a minimum of 30 minutes, which would bring the total consump- 
tion to 9.3 gallons for heating two tires, or 4.6 gallons per tire. 

Forty-five hundred tires heated twice in each year is equivalent 
to 9,000, which multiplied by 4.6, equals 41,400 gallons of gaso- 
line wasted, which positively could be saved, as it will be 
recalled that the writer is taking only 50 per cent. of the caleu- 
lated loss. This means in money, if gasoline can be bought for 
13 cents per gallon, no less than $5,382. The writer believes 
that it would be worth while to delegate a man at a fair salary 
to devote his entire time to this matter until straightened out.- 
There is no question but that intelligent inquiry and co-operation 
with the shop forces would bring about a reduction in cost so 
great as to be surprising. 








Stampinc Dates on Cross Tizs.—lhe Lehigh Valley Rail- 
road has adopted a plan for recording the age of every new 
cross tie on the system. This will enable the company to deter- 
mine, with mathematical accuracy, the relative efficiency of the 
different woods and the value of the creosote preservation treat- 
ment. It is done in this way: First, the dating nails are manu- 
factured with the proper numerals on the heads, indicating the 
year; for example, “11,” meaning the year 1911. Then one of 
these nails is driven into each new tie as it is laid on the track. 
Thus in the future the maintenance of way experts will be 
able, upon the replacement of a tie, to know just how long it 
has lasted. 





Tue Mopern Gear WHEEL represents the latest refinements 
in the application of geometry to mechanics, and the study of 
the proper curves for tooth profiles has been supplemented by 
the production of highly organized machine tools for the pre- 
cise reproduction of these forms in the actual teeth of the wheel. 
It is often overlooked, however, that, under the demands of 
modern intensified manufacturing operations, the wear upon such 
teeth will make such modifications in their form that, unless the 
material is of the most resistant character, these curves, so care- 
fully studied and so accurately reproduced, will be gone long be- 
fore the operative life of the wheel is over. 





Ir 1s ESTIMATED THAT OL As Locomorive Fuet is rapidly on 
the increase. Statistics show that the consumption of fuel oil 
on the roads in 1909 amounted ;to 19,939,394 barrels, an increase 
of about 18 per cent. (3,050,324) barrels) over 1908. Oil as fuel 
has several good points in its| favor over coal; besides being 
easier to use in the firebox it also does away largely with the 
smoke nuisance, danger from sparks, etc. 





THE ORDINANCE REQUIRING RAILROADS within the city limits 
to adopt electric motive power, came before the city council of 
Chicago for action on Monday evening, March 6. After heated 
discussions for and against the ordinance the matter was referred 
to the council committee on local transportation and a series of 
public hearings arranged for. 





THE TOTAL LENGTH OF THE RUNNING TRACK Of the railways of 
the United Kingdom at the end of 1900 was 39,622 miles, and” 
the total length of sidings was 14,350 miles. At the end of 1908 
the length of running track was 39,316 miles. 



















